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SECTION I 


DESCRIPTION 
1-1. GENERAL. 


1-2. The Apollo Mission Simulator, model number T14-001, built by Link Group 
Systems Division, General Precision, Inc., Binghamton, New York, is designed 
to familiarize, train, and increase the proficiency of the members of the Apollo 
Spaceflight mission team. The simulator has the capability of realistically 
reproducing the visual stimuli and instrument responses of the Apollo mission 
from earth blast-off to lunar orbit and return. 


1-3. PHYSICAL DESCRIPTION. 


1-4. The Apollo Mission Simulator (AMS) physically consists of a computer 
complex, an instructor-operator station, equipment cabinets, a simulated com- 
mand module, visual presentation units, and a rendezvous and docking generation 
unit. Table 1-1 lists the major components of the AMS keyed to figure 1-1. 


1-5. COMMAND MODULE. 


1-6. The interior of the upper section of the simulated spacecraft duplicates 
the Apollo Command Module, which houses the crew and their facilities. The 
crew area contains the three couches, instruments, readouts, controls, telescope 
and sextant, food storage and preparation facilities, and sanitation facilities as 
found in the actual spacecraft. The instruments, controls, and readouts appear 
as they do in the spacecraft; however, only those necessary for realistic mission 
simulation are functional, The units not required for simulation are present in 
physical appearance only, and attempted activation of these units has no effect 

on the simulator. 


1-7. The simulated co.namand module (SCM) contains five windows, as in the 
actual spacecraft; each window, with the exception of the hatch window, is equipped 
with an "out-the-window, infinite-distance" type of visual display. The displays 
are capable of earth, lunar, and starfield presentations, rendezvous and docking 
with the target module. The window displays are synchronized to provide the 
proper scene at each window, and the astronaut views a realistic presentation from 
any position within the capsule regardless of which window he is looking through. 
The visual equipment provides presentations that appear to vary in distance from 
five feet (the docking presentations) to infinity (the starfield presentations). 


1-8. Four of the five SCM windows are equipped with similar infinity image 
systems for out-the-window viewing. All displays are synchronized to provide 

a realistic, overall, visual environment. The left-and right-hand windows (numbered 
i and 5) have landing effects displayed, and the visual equipment is composed 

of a mission effects projector with the proper film strip, a celestial sphere (star- 
fiela) unit, a sun shafting unit, and the necessary optical train. 
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¢ Table 1-1 


MAJOR COMPONENTS 


Name Function 


Command Module Physically represents the crew area 
of the spacecraft 


DDP-224 (C) Controls and computes mission 
parameters and phases 


DDP-224 (D) Controls and computes mission 
parameters and phases 


DDP-224 (E) Controls and computes mission 
parameters and phases 


Magnetic Tape No. 1 Transmits data on magnetic tape 
into the computer 


Magnetic Tape No. 2 Transmits data on magnetic tape 
into the computer 


Magnetic Tape No. 3 Transmits data on magnetic tape 
into the computer 


Magnetic Tape No. 4 Transmits data on magnetic tape 
into the computer 


Line Printer Provides a copy of data loaded 
into printer storage 


Card Reader Permits loading the computer from 
pre-punched cards 


Cabinet Contains CTE equipment 


Cabinet Contains DBI equipment 


Cabinet Contains DBO converter equipment 


Cabinet Contains computer interface control 
box equipment 


Cabinet Contains computer interface control 
box equipment. : 
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MAJOR COMPONENTS (Cont) 


Name Function 


Cabinet Contains interface connector con- 
nections 


Cabinet Contains MIU Logic 


Cabinet Contains IUDL, G&N buffers, 
and DWO equpment 


Cabinet Contains DWOR converter 
equipment 


Cabinet Contains DWO converter 
equipment 


Cabinet Contains D/A converter equip- 
ment 


Cabinet Contains D/A converter equip- 
ment 


Cabinet Contains D/A converter equip- 
ment 


Cabinet Contains DWI and CTE equip- 
ment 


Cabinet Contains DBO equipment 


Compressor Cabinet Provides air pressure for 
pneumatic systems 


Interface Cabinet Provides C/O and IOS inter- 
face connections 


‘Telemetry Cabinet Contains T/M equipment 


Peripheral Cabinet Contains Biomedical equip- . 
ment 
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MAJOR COMPONENTS (Cont) 


Index 
Unit No. 
Name No. (Fig. 1-1) Function 


Power Cabinet No.1 32 32 Provides main power control 
equipment 


Power Cabinet No.2 33 33 Provides subsystem power 
control equipment 


Cabinet 34 34 Contains UDL and down T/M 
> equipment 


Cabinet 84 84 Contains peripheral equipment 
Cabinet 35 35 Contains switching equipment 
Cabinet 94 94 Contains peripheral equipment 


Cabinet 36 36 Contains barometric altitude 
servo 


Power Cabinet No. 3 37 37 Same as cabinet 33 
Cabinet 38 38 Contains aural equipment 


Cabinet 39 39 Contains switching IFTS and 
communications equipment 


Cabinet 40 40 Contains G&N equipment 


Cabinet 80 80 Contains D/R and R/D equip- 
ment 


IOS Console No. 1 14 Contains controls and monitors 
for altering mission 


IOS Console No. 2 15 Contains controls and monitors 
for altering mission 


IOS Console No. 3 Contains controls and monitors 
for altering mission 
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MAJOR COMPONENTS (Cont) 


Name Function 


IOS Console No. 4 Contains controls and monitors 
for altering mission 


IOS Console No. 5 Contains controls and monitors 
for altering mission 


IOS Console No. Contains controls and monitors 
for altering mission 


IOS Console No. Contains controls and monitors 
for altering mission 


Recorder No. 1 Provides a record of X-T 
functions 


Recorder No. 2 Provides a record of X-T 
functions 


Recorder No. 3 Provides a record of X-T 
functions 


Plotter No. 1 Provides visual presentation 
of X-Y data 


Plotter No. 2 Provides visual presentation | 
of X-Y data 


Telemetry Console Contains T/M monitoring and 
control 


Visual Display No, 5 Provides visual effects for 
window No. 5 


Visual Cabinet No. Contains visual unit drive 
servos 


' Visual Cabinet No. 2 Contains video equipment 


Visual Cabinet No. 3 Provides power for visual units 


Visual Cabinet No. 4 Contains electronic equipment 
for sextant and telescope 
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MAJOR COMPONENTS (Cont) 


Index 
Unit No. 
Name No. (Fig. 1-1) Function 


Visual Cabinet No. 5 10 10 Contains telescope MEP electronic 
equipment 


Model House 11 11 Contains the rendezvous and docking 
generation equipment 


Sextant Display 12 12 Contains sextant visual display 
equipment 


Telescope Display 13 13 Contains telescope visual display — 
equipme nt 


Power Cabinet 61 61 Provides power for visual displays 


Cabinet 62 62 Provides co-ordinate conversion 


equipment for visual system 


Cabinet 63 63 Provides co-ordinate conversion 


equipment for visual system 


Cabinet 64 64 Provides electronic equipment for 
visual camera control 


Cabinet 70 70 Contains electronic equipment for 
landing window (No. 1) 


Cabinet ial fal 


Contains electronic equipment for 
landing window (No. 5) 


Cabinet 72 72 Contains electronic equipment for 
R&D window (No. 2) 


Cabinet 73 73 Contains electronic equipment for 
landing window (No. 4) 


Visual Display 83 83 Provides visual effects for window. 
No, 2 . 
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MAJOR COMPONENTS (Cont) 


Name A . Function 


Visual Display Provides visual effects for window 
No. 4 


Visual Display Provides visual effects for window 
No. 1 


Cabinet Contains A/D converters 
Cabinet Contains A/R converters 


Peripheral Interface 
Unit 


Peripheral Interface 
Unit 


Peripheral Interface 
Unit 


Shared Peripheral 
Interface Unit 


Magnetic Tape 
Multiplex Unit 


Paper Tape Reader/ 
Punch 


Card Punch 


Shared Access 
Distribution Unit 


Intercomputer Com- 
munication Unit 


Peripheral Interface Provides added memory for . 
computers 


Peripheral Interface Provides added memory for 
Unit computers 
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MAJOR COMPONENTS (Cont) 


Index 
Unit No. 
Name No. (Fig. 1-1) Function 


Visual Display 88 88 Contains MEP Power Supplies 
Visual Display 89 89 Contains MEP Power Supplies 
Visual Display 90° 90 Contains MEP Power Supplies 


Visual Display 91 91 Contains MEP Power Supplies 


Visual Display 92 92 . Contains MEP Power Supplies 


@ 1-9. The adjacent two windows (numbered 2 and 4) are equipped with a visual 
display which is capable of depicting the rendezvous and docking portions of the 
mission, as well as containing a celestial sphere unit, a sun shafting unit, a 
mission effects projector with appropriate film, the required optical train, and 
the necessary drive units and hardware to implement the equipment. The hatch 
window (number 3) has an opaque covering and does not enter into the visual 
stimuli. 


1-10. The visual generating equipment utilizes beam splitters and spherical 
mirrors to superimpose the various displays for true-to-life presentations. 
Each display also has an occultating system to prevent viewing one display 
through another, such as seeing the starfield through the target model. Cloud 
generation equipment is also utilized to obscure portions of the earth's surface 
during earth orbit. 


1-11. The telescope and sextant are functional units of the guidance and 
navigation (G&N) system and are provided with visual equipment for the re- 
quired views of the earth's surface, the lunar surface, or the 28 navigational 
stars. The telescope is capable of 1X, 2X, and 4X magnification and is utilized 
for general surface scanning or star locating. The sextant position is slaved | 
to the telescope, and is utilized to provide midcourse navigational measurements 
of earth and lunar landmarks or limbs and of navigational starts. The scenes 
presented on the telescope and sextant are synchronized with the other visual 


¢ displays. 
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1-12. The equipment generating the visual displays is contained in a light- 
tight model house. The rendezvous equipment is capable of presenting two 
LEM models (descent and ascent models), SLA model, a movable dual camera 
unit, a sum generating unit, a precision trestle unit, and the drive units to 
provide motion to the other units in two attitudes. 


1-13. The previously described visual units contain a minimum of electronics; 
the major portion of the visual electronics is housed in ten equipment cabinets. 
The cabinets, of double-bay design, contain power supplies, amplifiers, printed 
circuit cards and bins, servos, and test panels. The control signals for the 
visual equipment are received from the digital computer complex. 


1-14. For complete and detailed coverage of the visual simulator, refer to 
Volume II (The Visual System Maintenance and Repair Procedures Manual). 


1-15. The SCM is mounted on a base unit equipped with an electric screw- 
jack lifting device for raising and lowering the SCM. This unit is utilized to 
raise the SCM to mate with the visual units and to lower it to permit its re- 
moval from the visual area for maintenance. The base unit is equipped with a 
horizontal drive unit, and is mounted on rails so that the SCM can be moved 
easily to provide a sufficient working area without disturbing the optical units. 
For additional information on this system, refer to paragraph 1-331. 


1-16. The SCM base area contains simulated life support equipment normally 
found in the service module of the Apollo command module. The base unit 

also contains components for the simulation of the air conditioning, smoke, 
water, waste, and oxygen pressure suit subsystems and electrical test and 

patch panels. The units within the base unit are accessible via removable panels 
on the exterior of the structure. 


1-17. INSTRUCTOR/OPERATOR STATION. 


1-18. The instructor/operator station (IOS), which is situated remotely from 
the simulated command module and the visual display units is composed of 
consoles arranged ina semicircle. The controls, readouts, instruments, and 
indicators allow the instructor/operator to control the simulator, monitor and 
direct crew actions, provide cues for system management, insert conditions 
and/or malfunctions, freeze the training mission, and record crew performance 
and flight parameters. The consoles are of modular construction to provide 
maximum flexibility for future expansion and/or rearrangement. Mounted on 
top of the consoles are three TV monitor units for observing the astronauts and 
SCM interior. 


1-19. The IOS console panels contain various types of units: (1) crew monitoring, 
(2) computer control, (3) malfunctions, and (4) recording. The crew monitoring 
equipment consists of repeater units of the command module displays and 
indicators, control position indicators for all prime command module controls, 
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emergency condition and automatic freeze indicators, switch position indicators, 
and communications equipment. Computer control is provided by RUN, FREEZE, 
STEP AHEAD, STORE, AND RESET switches. Activating the RUN switch will start 
the mission from a set of initial conditions. The FREEZE switch will halt the 
mission with all indicators, controls, visual displays, etc. remaining at the values 
or scenes that existed when the switch was activated. The STEP AHEAD switch 
initiates the freeze. mode and causes the computer to accept a new time which is 
provided by GSSC during an integrated mission, and from the typewriter during a 
nonintegrated mission. No training takes place during this mode of operation, and 

it is normally used during translunar or transearth phases of the mission. The 
STORE switch causes the existing mission parameters to be recorded, thus permitting 
the instructor/operator to return to this point in the mission for a rerun or to use 
these parameters as initial conditions to start-a mission. The RESET switch causes 


the simulator to return to a prescribed set of initial condtions. 


1-20. Malfunctions or failures that affect systems or indications during any 
phase of the mission are initiated from the malfunction insertion units on the 
IOS console. The malfunctions fall into three groups: (1) abrupt, (2) gradual, 
and (3) variable. Malfunction insertion units (MIU) are provided on three con- 
soles to provide each instructor/operator with the capability of introducing and/ 
or noting simulated malfunctions in the systems he is monitoring. 


1-21. Directly behind the IOS is the telemetry console, where it is possible 

to insert simultaneous faults into the pulse train of up to 20 of the 320 analog 

and 16 of the 312 bi-level signals. The console contains a patch panel consisting 

of miniature phone jacks and miniature phone plugs connected to the fault circuits. 
Thus, the instructor/operator may readily add, remove, or change telemetry faults. 
The patch panel output is routed through a signal conditioner to the pulse code 
modulation (PCM) equipment. Included on the console is a panel that permits 

the instructor/operator to monitor the telemetry system continually. 


1-22, RECORDERS. 


1-23. Adjacent to the IOS are two X-Y plotters and three X-T recorders. The 
X-Y plotter recording surfaces are 11 x 17 and 30 x 30 inches. The three X-T 
recorders are similar units, each capable of recording eight different events 
simultaneously. The X-Y plotters normally have a chart, graph, map, etc. 
fastened over the recording surface upon which the recording pen traces. The 
X-T recorders use a continuous, eight-channel recording paper for maintaining 
an account of the desired information. The plotters and recorders receive their 
inputs from the digital-to-analog (D/A) converter; therefore, the recorders: and 
plotters record any event specificed by the computer program. , 


1-24. COMPUTER COMPLEX. 


® 1-25. The computer complex is the main element of the AMS and controls the 
missions according to the program it is instructed to use. The computer may 
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also be used to aid in maintenance procedures by utilizing the appropriate "off- 
line" diagnostic routines. 


1-26. The computer complex consists of three DDP-224 computers, four 
magnetic tape units, a card punch, a card reader, a printer unit, and auxiliary 
cabinets containing fully buffered channel units, input-output equipment, and 
additional memory units. Maintenance information for the above equipment is 
provided in the vendor manuals which accompany the computers. 


1-27. AMS OPERATING MODES. 


1-28. The AMS may operate in any of four modes. In the real or normal time 
mode, events occur in a normal amount of time (60 seconds equals one minute). 

This mode is used during all phases of the mission with the exception of the 
"coasting" translunar or transearth phases. The "coasting" modes provide the 
capability of advancing the SCM along the trajectory at a rate faster than real time, 
and is called the STEP AHEAD time mode. The AMS may also operate independently 
or connected to the Mission Control Center. In the non-integrated (independent) 
mode, the simulator generates all necessary signals for a complete lunar mission. 
In the integrated (connected) mode, the control center acts as the ground station to 
control the mission. 


1-29. ABBREVIATIONS AND ACRONYMS. 


1-30. The following list of abbreviations and acronyms (table 1-2) is included 
to aid personnel in determining what an approved acronym or abbreviation stands 
tor, 


1-31. All abbreviations and acronyms used throughout the manual are included 
in this list, however, all the acronyms and abbreviations found in the list are not 
necessarily used in the manual. 

1-32. FUNCTIONAL DESCRIPTIONS. 

1-33. GENERAL. 

1-34. The following descriptions of subsystems and their units are for familiar- 
ization with subsystems that comprise the AMS. The subsystem descriptions 


are general descriptions of what and how the subsystem simulates. 


1-35. Because each subsystem utilizes the computer input/output ae 
this unit and its components are covered first. 


AC-ATS 
AC-MTS 
ACV 
A/D 
ADU 
AF 
AFC 
AFCS 
A/G 
AGAP 
AGC 
AGCS 
AGCU 
AM 
AMS 
AMSC 
A/P 
APS 
APTI 
A/R 
AS 
A/S 
AS/GPI 
AVC 
AWG 
BCD 
BCN 
BCO 
BMAG 
bps 
BO 
BSI 

C 

C/C or CCB 
CCTY 
CCW 
CDU 
CF 
CFE 
CFM 
CG 
C&l 
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Table 1-2. Abbreviations 


Automatic Channel - Automatic Test Signal 
Automatic Channel - Manual Test Signal 
AC Volts 

Analog to Digital 

Access Distribution Unit 

Audio Frequency 

Automatic Frequency Control 

Automatic Flight Control System 

Air to Ground 

Attitude Gryo Accelerometer Package 


. Apollo Guidance Computer 


Automatic Ground Control Station 
Attitude Gyro Coupling Unit 
Amplitude Modulation 

Apollo Mission Simulator 

Apollo Mission Simulator Computer 
Autopilot 

Auxiliary Propulsion System 
Actions Per Time Interval 
Analog-to-resolver 

Atmospheric System 

Arm/Safe 

Attitude Set-Gimbal Position Indicator 
Automatic Volume Control 
American Wire Gage 

Binary Coded Decimal 

Beacon 

Booster Engine -Cut-off 

Body Mounted Attitude Gyro 

Bits Per Second 

Blocking Oscillator 

Booster Situation Indicator 

Clear (Reset) 
Computer-to-Computer Buffer 
Closed Circuit Television 
Counterclockwise 

Control Display Unit 

Cathode Follower 

Contractor Furnished Equipment 
Cubic Feet per Minute 

Center of Gravity 
Communication and Instrumentation 
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Table 1-2. Abbreviations (Cont) 


Communication and Instrumentation System 
Centimeter 

Command Module 
Computer Output 

Computer 

Cosine 

Cycles per Second 

Cathode Ray Tube 
Celestial Sphere 

Command and Service Module 
Cryogenic Storage System 
Central Timing Equipment 
Control Unit Simulator 
Clockwise 

Caution Warning System 
Digital-To-Analog 
Digital-To-Analog (Fast) 
Digital- Analog Resolver 
Decibel 

Digital Bit Input 

Digital Bit Input (Memory) 
Digital Bit Output 

Direct Current 

Digitally Controlled Attenuator 
Data Conversion Equipment 
Diagnostic Control Panel 
Digital Command System 
Display and Control Unit 
DC Volts 

Device Drop In 

Declination 

Device Start Enable 

Direct Flight 

Device Inhibit Signal 
Direct Memory Access 
Device Request Next Word (Output Devices) 
Degree of Freedom 

Device Output Stop 

Double Pole Double Throw 
Double Pole Single Throw 
Design Proof Test 
Digital-to-Resolver 

Device Read Address 
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Table 1-2. Abbreviations (Cont) 


Digital Resolver Converter 

Drawing Requirements Manual 

Device Read Range 

Device Read Next Word 

Double Side Band 

Data Storage Equipment or Device Start Enable 
Digital Switch Input 

Deep Space Information Facility 
Display and Keyboard 

Digital Switch Output 

Digital Display 

Digital Word Input. : 
Device Request Next Word (Input Devices) 
Digital Word Output 
Digital Word Output (Direct) 

Digital Word Output (Relay) 

Engine Cut-Off 

Environmental Control System 
Emergency Detection System 

Emitter Follower 

Electro Luminescence 

Earth Landing System 

Escape Motor 

Earth/Moon 

Entry Monitor Display 

Entry Monitor System 

Earth Orbit 

End of Message 

Electrical Power System 

Electronic Synchro Resolver Driver 
Fully Buffered Channel 

Fuel Cell 

Flight Director Attitude Indicator 
Fully Buffered Channel Enable 

Fully Buffered Channel Enable ( Inverted) 
Fully Buffered Channel External Stop 
Flip-Flop 

Fully Buffered Channel Free Interrupt 
Fully Buffered Channel Output Mode 
Fully Buffered Channel In put Mode 
Focal Length 

Frequency Modulation 

Fail Next Message 

Field of View 
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Table 1-2. Abbreviations (Cont) 


Format Patch Board 

Fault Patch Panel 

Frames per Second 

Feet per Second 

Fully Buffered Channel Busy 
Government Furnished Equipment 
Greenwich Hour Angle 

Greenwich Mean Time 

Guidance and Navigation 

G&N Word Buffer 

Guidance and Navigation Computer 
Global Operational Support System 
General Precision, Inc. 

Gallons per Minute 

Ground Support Equipment 

Ground Support Simulation Computer 
Heat Exchanger 

High Frequency 

Water 

Indicated Air Speed 

Intercomputer Communication Unit 
Inertial Coupling Display Unit 
In-Flight Test System 

Inner Gimbal Axis 

Integrated Mission Control Center 
Inertial Measurement Unit 
Inverter 

Input-Output 

Input-Output Request Signal 
Instructor/Operator Station 
Inches per Second 

Inertial Reference Integrating Gyro 
Integrated Up Data Link 

Jettison 

Kilobits/Seconds 

Kilocycle 

Kilo megacycle 

Kilowatt 

Keyboard 

Landing 
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Lower Equipment Bay 

Lunar Excursion Module 

Launch Escape System 

Launch Escape Vehicle 

Left Hand 

Line of Sight 

Lower Side Band 

Life Support System 

Lights 

Launch Vehicle 

Megacycle 

Manual Channel - Automatic-Test Signal 
Mission Control Center 
Manual Channel - Manual Test Signal 
Manual Control Panel 

Map and Data Viewer 

Mission Effects Projector 

Motor Generator . 

Middle Gimbal Axis 

Malfunction Insertion Unit 
Millimeter 

Missions Operations Control Room 
Millisecond 

Manned Spacecraft Control Center 
Manned Spaceflight Network 

Monitor Selector Decoder 

Monitoring Selection Matrix 
Magnetic Tape Unit 

Millivolt 

Milliwatt 

Number of Bits 

National Aeronautics and Space Administration 
Normally Closed 

Non-Return to Zero 

Occultation 

Optics Coupling Display Unit 

Output Control Pulse 

Outer Gimbal Axis 

Octal Sense Matrix 


SM6A-41-1-1 


Table 1-2. Abbreviations (Cont) 


Power Amplifier 

Pushbutton 

Pulse Code Modulation 
Proton Detection System 
Power Failure Interrupt 
Pulsed Input Pendulous 
Pulsed Input Pendulous Accelerometer 
Portable Life Support System 
Premodulation Processor 
Pulse Per Second 

Pseudo Rate Modulation 
Pounds per Square Foot 
Pounds per Square Inch (absolute) 
Pounds per Square Inch Gage 
Push to Talk 

Propellant Utilization System 
Quality Control 

Register Being Loaded 
Resistor - Capacitor 
Reaction Control System 
Receiver 
Resolver-to-Digital 
Rendezvous and Docking 
Rendezvous 

Receive(R) 

Radio Frequency 

Register 

Register, N Stages 

Right Hand 

Root Mean Squared . 
Revolutions Per Minute 

Read Reset Signal 

Real Time 

Real Time Command 

Real Time Computer 

Real Time Interrupt 
Rendezvous 

Spacecraft 

Simulation, Checkout, and Training System 
Signal Conditioner Equipment 
Standard Cubic Feet per Minute 
Sequence Controls Group 
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Table 1-2. Abbreviations (Cont) 


Simulated Command Module 
Stabilization and Control System 
Synchro Drive Unit 

Space Electronic Package 
Sidereal Hour Angle 
Spacecraft Instrumentation Test Equipment 
Saturn IV 

Saturn - LEM Adapter 
Service Module 

Simulator Master Timing 
Simulation Operations Computer 
Start of Message _ 

Single Pole Double Throw 
Service Propulsion System 
Sample per Second 

Single Pole Single Throw 
Simulated Remote Sites 
Single Shot 

Single Side-Band 

Schmitt Trigger 

Shift Register 

Sextant 

Toggle (Trigger) 

Trunnion Angle 

Talk Back 
Telecommunications — 
Telemetry 

Telemetry 

Time Multiplex Unit 

Test Point 
Transmit/Receive 

Transfer to Output 
Television 

Thrust Vector Control 

Up Data Link 

Up Data System 

Ultra High Frequency 

Up Telemetry Link 

Upper Side Band 

Unified S-Band Equipment 
Velocity Change (Delta V) 
Voltage Controlled Amplifier 
Voice Controlled Filter 
Voltage Controlled Oscillator 
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Table 1-2. Abbreviations (Cont) 


Very High Frequency 


Voice Operated Relay 
Transmitter 


1-36. REAL-TIME INPUT/OUTPUT EQUIPMENT (DCE). 


1-37. The real-time input/output complex, otherwise known as the data conversion 
equipment (DCE), provides data conversion between the computers and the SCM, 
IOS, visual equipment, and external data conversion Pee mIens: The flow of data 

is shown in figure 1-2. 


1-38. The various controls, indicators, switches, readouts, etc., on the IOS and 

in the SCM, etc. (AMS devices), produce or require different types of data; analog, 

discrete or digital word. The data that flows to the computers from AMS devices is 
processed by the DCE Input devices to make it compatible with the computer. 

Conversely, data from the computers to the AMS devices, is processed by the DCE 

output devices. Under program control, the control unit coordinates the activity 

between the computers and the DCE I/O devices. & 


1-39. The following descriptions are not intended to give a complete understanding 
of the detailed operation of the devices, but only a basic functional flow through the 
unit. 


1-40. CONTROL UNIT. The control unit acts as a switching center, responding 
to requests from each of the three computers to communicate with the DCE I/O 
devices. The three computers operate asynchronously in a manner to allow each 
FBC to communicate with a different device simultaneously. 


1-41. Selection is made via the selection matrix which consists of 80 flip-flops 
(design provision was made for possible expansion to four computers and 20 DCE 
I/O devices). When a computer wishes to communicate with a particular device, 

it will test the sense lines for that device to determine if it is busy. If the device is 
busy, the computer under program control will jump temporarily to another 
routine. If the device is not busy, one of the 80 flip-flops will be set by an OCP and 
OSM instruction allowing the computer to communicate with the device selected. 
This, in turn, will prevent another computer from selecting the device until the 
flip-flop is reset, releasing the device. 


1-42. Transfer of data between the computers and the control unit takes place 
via the fully buffered channels (FBC) in the computers, which is capable of trans- 
mitting or receiving sequential blocks of words. In most cases this communicatim 
occurs in word-serial, 24 bit parallel mode. The FBC deposits or obtains the data 
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Figure 1-2, Data Conversion Equipment Data Flow 
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by sequential address in the magnetic core memory of the computer, permitting 
normal processing to continue except for small delays required for memory access 
time. 


1-43, The control unit also produces and processes the control signals that flow 
between the computer and the DCE I/O device. For example, when the selection 
flip-flop is set, the control unit transmits a "device inhibit signal'' (DIS) to the 

device. The signal enables the DCE I/O device for operation. At the same time, 

a ''skip if sense line is not set" (SKS) signal is transmitted to the other two computers 
to inform them that the device selected isi busy. 


1-44, System timing is derived from the sequencer in the control unit. The 
sequencer receives control signals from the computer and the DCE I/O de- 
vices, processes them, and produces the timing signals required to coordinate 
the flow of data. 


1-45. The control unit generates an interrupt signal in a computer when its 
FBC has completed transmission with a device. This interrupt, known as the 
"FBC free interrupt", is enabled by the computer. Inter-computer transfer 
is by the FBC's, and they are connected to the inter-computer FBC switching 
control unit. 


1-46. Once an FBC has been set up to transmit data, the data transfer continues 
without program interruption until it is completed. The computer will continue 
with other computations while the FBC is transmitting data, although no com- 
putations requiring data from another computer may be done until that data has 
been received. The computers are notified when the inter-computer trans- . 
mission is finished by receipt of the ''all FBC's free interrupt" signal. 


1-47. The "all FBC's free interrupt" signal is generated when all the FBC's 
are free and have been examined by all the computers. The program in each 
computer then sets up its FBC to send or receive, or it will ignore the interrupt 
if it is time for the other computers to do inter-computer transfer. This will 
continue until all data transfer is completed, then "OCP" instruction is given 

by the computers. This instruction prohibits the generation of further "all FBC's 
free interrupt" signals until the beginning of the next time frame. 


1-48. DEVICE INPUT/OUTPUT CONTROL EQUIPMENT. Except as noted in 
paragraph 1-49, most DCE I/O devices contain circuitry referred to as the device 
input/output control, which communicates with the control unit. This equipment 
accepts the address and range words controlling the channels to be interrogated, 
and controls the transfer of data. 


1-49. Figure 1-3 is a block diagram of the input/output control, equipment 
for the digital-to-analog converter (fast) (D/AF) I/O device. By noting the 
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following additions and deletions, this diagram will represent the general arrange- 
ment for the DCE I/O devices. The changes are as follows: 


a. The following devices do not utilize a range and address register: 
1. Guidance and navigation (G&N) word buffer. 
2. Computer-to-computer buffer (C/C). 


3. Stabilization control system (SCS). 


b. The range counter in some devices counts down to zero. Other devices 
achieve the same result by complementing the range word and counting up to 
maximum. The devices that utilize the latter method are as follows: 


1. Digital-to-analog converter (D/A). 
2. Digital-to-analog converter, fast (D/AF). 
3. Analog-to-digital converter (A/D). 
4. Digital bit output (DBO). 
e 5. Digital word output (DWO), direct and relay. 
NOTE 


For the sake of brevity, general references to the range 
counter will assume that they operate in the count-down 
mode. 


c. Output devices receive "device read next word" (DRW) from the control 
unit, and input devices send "device drop-in" (DDD) when a data word is present 
on the data lines. 


d. Output devices transmit "device request next word" (DNW) to inform 
the control unit that the data word has been processed and an input device receives 
DWN. 


e. The digital-to-analog converter (D/A) encodes the address word into 
two groups. The most significant six bits are known as channel address bits = the 
least scents (four) bits are known as module address bits. 


f. For the digital-bit-input (DBI), the outputs from the address counter 
decoder are known as "rotate 1" through "rotate 32" and "activate 0" through 
& "activate N", 
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Figure 1-3. Input Control Equipment 


T-T-Tb- V9NS 


SM6A-41-1-1 


g. The digital-bit-output (DBO) utilizes only the least significant bit of 
the information word. The outputs of the address decoder are known as "hi order" 
and "low order". 


h, The device data register and the device read next word (DRW) input to 
the device timing control unit are not used by the digital word input (DWI) device. 
The digital word input device does use the "device drop-in pulse" output from the 
device timing control unit, and the address counter decoder outputs are labeled 
"WD (1)" through "WD (N)". 


i. The analog-to-digital (A/D) converter devices do not utilize the device 
data register. 


1-50. The device input/output control communicates with the control unit 

and accepts the address and range words controlling the block of data words to’ 
be sent or received. This equipment allows the computers to send or receive 
words which, although they must be in direct sequence or ascending memory 
addresses in the computer memory, may begin at any word and proceed for a 
block of any size. This affords the programmers of the digital computers 
more flexibility in programming, especially in view of the difficulty of 
programming a system containing multiple computers and multiple iteration 
rates. 


1-51. The device input/output control must be able to accept and store a 
binary number (computer word) representing the starting channel, and a 
binary number representing the number of words to be sent. The starting 
channel number is placed in an address register, which is then decoded by 

a matrix of gates to provide individual lines, each representing a separate 
channel, which may be used to gate data to or from that channel. The number 
representing "words to be sent" is placed in a range counter, which can be 
decremented as each word is transmitted with the recognition of "zero" in 
this counter indicating that all words have been transmitted. 


1-52. As words are transferred into or out of the device, the address counter 
is incremented and the range counter is decremented. Transmission is halted 
either when the address counter reaches a predetermined count or when 

the range counter reaches zero. 


1-53. At the left of figure 1-3 is the device timing control which exchanges 
control signals with the data conversion control unit. It produces timing 
pulses to sequence, not only the other parts of the device input/output control, | 
but also the device itself. Shown below the timing control is a set of gates- 
(device data buffer) which accept information from the control unit (data 

which has come from the computer) and passes it either to the address 
counter, the range counter, or (in some cases) to the device data register. 
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1-54. The operation is initiated when the control unit places the address 
word on the data lines and changes the "device inhibit signal" (DIS) to the 
device timing control to the false state. This signal enables the device and 
remains in this state until communication is completed. 


1-55. The next signal to arrive from the control unit is 'device read address" 
(DRA). This signal gates the address word through the device data buffer, to the 
address counter. 


1-56. The control unit then places the range word on the data lines, and 
sends the ''device read range"' (DRR) signal. Upon receipt of this signal, 

the device input/output control transfers the range word to the range counter. 
The first data word is placed on the lines to the device. The control unit 
sends a "device start enable" (DSE) signal, and the device accepts the first 
data word. The acceptance of the block of words, accompanied by an appro- 
priate exchange of ''device request next word'' (DNW) signals and "device 
read next word" (DRW) signals between the control unit and the device input/ 
output, then follows, transferring data blocks to the conversion equipment. 


1-57. If the computer, operating through the control unit, wishes to stop 
the transfer due to the receipt of an interrupt, it may do so by returning the 
DIS signal to its true state. If the device, on the other hand, determines 
that either the last address has been decoded, or the given range has been 
exhausted, it may send a "device output stop" (DOS) signal to halt the trans- 
mission. 


1-58. The DIS signal also informs the device when the control unit has 
"turned it off'' (has assumed the control unit to be free for communications 
with a computer), 


1-59. DIGITAL-TO-ANALOG CONVERTER. The digital-to-analog converter 
accepts 24-bit data words from the computers, rounds off to 12 bits, converts 
from sign-plus-magnitude number system to the offset binary number system, 
stores the words in magnetostrictive delay lines, and converts the words 
continuously to analog signals. 


1-60. The D/A converter actually consists of twelve modules of 64 channels 
each plus the input/output control device and certain master input equipment 
which serves to round off and distribute data words to the correct module of 

64 channels. 


1-61. The 12 modules of 64 channels are divided into two groups, known as 
Group 1 and Group 2. Group 1 consists of ten modules identified as modules 
1 through 10 while Group 2 consists of two modules identified as module 11 
and 12. Group 1 corresponds to D/A channels 1-640, while Group 2 corre- 
sponds to D/A channels 641-768. 
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1-62. The master-control logic operates in either of the two modes, iden- 
tified as Mode 1 and Mode 2. In Mode 1, the address of the word being 
processed corresponds to a Group 1 channel. 


1-63. In Mode 1 operation, the master control receives words and control 
signals from the Control Unit and transmits them to the Group 1 control 
logic. In Mode 2 operation, the master control receives words from the Con- 
trol Unit and distributes them, after performing round-off and code con- 
version, directly to modules 11 and 12. 


1-64, All words, including starting address and range are first stored in 
a buffer register. Timing and control signals generated in conjunction with 
DRA, DRR, DSE and DRW then distribute the data in the buffer register to 
either: 


a, The Address Counter 
b. The Range Counter 
c. Group 2 Data Word Register 
e d. DATA OUT Lines to Group 1 
Typically, the address is placed in the address counter and decoded. If the starting 
address is 640 or less, the Mode 1 control flip-flop is set. If the starting address 


‘is 641 or higher, the Mode 2 control flip-flop is set. The table below relates the 
states of these flip-flops and the level of the Mode 1 and Mode 2 control signals. 


1-65. The DIS signal from the Control Unit is gated with the Mode 1 signal and 
sent to the Group 1 control logic that is, DIS Group 1 = DIS Mode 1. Thus, the 
Group 1 control logic is inhibited during Mode 2 operation. 


Table 1-3. Mode Control F-F States 


Control F/F1 Control F/F2 Mode 1 Mode 2 Comments 


0 0 0 Device Off 


0 


1 Mode 1 


Mode 2 


Transition 
from Mode 
1 to Mode 2 
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1-66. A more definitive discussion of Mode 1 and Mode 2 operation is described 
below. 


1-67. Mode 1 Operation. The first event to occur is the enabling of the 
device by turning off the DIS signal (DIS goes from ground to minus six volts). 
This is detected, and two sets of flip-flops identified as Master Sequencer flip- 
flops and Group 1 Sequencer flip-flops are allowed to advance from a "'0"' count 
to a ''1'"' count. (Both sequencers advance from a 0 state to a 1 state.) 


1-68. When DRA is received, the master sequencer is advanced from state 

1 to state 3. The address is decoded and the Mode 1 signal is energized, turning 
off the Group 1 DIS signal. A timing sequence is started while the address 
stored in the address counter is gated onto the Data Out lines (to Group 

1). A DRA pulse is transmitted to the Group 1 logic enabling that control logic 
to sense the starting address. At the end of this timing sequence, the Group 1 
sequencer is advanced from state 1 to state 3. 


1-69. When DRR is received, the master sequencer is advanced from state 

3 to state 2. If the group 1 sequencer is also in state 3, a second timing sequence 
is started, during which time the contents of the range register are gated onto 
the Data Out lines (to Group 1) along with a DRR signal. At the end of this timing 
sequence, the Group 1 sequencer is advanced from state 3 to state 2. 


1-70. If the group 1 sequencer were not in state 3 at the time that DRR was 
received, the start of the transfer range timing sequence would be inhibited 
until it had advanced to state 3. (State 3 indicates that the starting address has 
been transferred.) 


1-71. . When DSE is received, the master sequencer advances from state 2 to 
state 6. When the group 1 sequencer reaches state 2, or if it is already in- 
state 2, a timing sequence is initiated which causes the contents of the Buffer 
Register to be gated onto the Data Out Lines (to Group 1) along with a DSE 
signal. At the end of this timing period, the Group 1 sequencer is advanced 
from state 2 to state 6. 


1-72. When the Group 1 control responds by sending its first DNW, both 
sequencers are advanced to state 7 and a DNW is sent to the Control Unit. 
The address and range counters are also advanced. 


1-73. When the first DRW is received, the master sequencer is advanced 
from state 7 to state 5. The contents of the buffer register are again gated 
onto the Data Out line (to Group 1) and a DRW signal is sent to the Group 1 
Logic. The master control sends a DWN at which time the master sequencer 
advances from state 5 to state 4. The Group 1 sequencer advances from state 
7 to state 5 upon completion of the timing sequence which generates the trans- 
fer word (to Group 1) process. When the Group 1 logic responds with a DWN, 
the Group 1 sequencer advances from state 5 to state 4. 
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1-74. Subsequent transmissions of DRW's and DWN's cause the sequencers 
to oscillate between state 4 and:5, until such time that a DOS is generated or 
the Control Unit turns on the Inhibit Signal (DIS at ground). At this time, the 
sequencers advance as follows: 


a. State 4 to State 12 
b. State 5 to State 13 
c. State 6 to State 14 
d. State 7 to State 15 


State 12 will advance to State 13, State 13 will advance to State 15 and State 15 
will advance to State 14, each at the occurrence of a clock pulse. The Master 
Sequencer will remain in State 14 until any timing sequence in process is 
completed at which time it will advance to State 10. State 10 steps to State 
11, State 11 steps to State 9, State 9 steps to State 8 and State 8 steps back to 
State 0. The Group 1 sequencer advances in the same manner, except that 
there is no waiting at State 14. 


1-75. GROUP 1 CONTROL LOGIC. In the upper left of the block diagram 
& (see figure 1-4) is the round-off mechanism. The 13 most significant bits 
are entered into an adder, which performs the round-off. Overflow from the 
adder is used to control the converter which transforms the sign-and-magni- 
tude number into offset binarv. The most significant bit of the 12 bits is the . 
sign bit. After undergoing this transformation, the digital word is placed » 
in one of ten data input registers, according to the module of 64 channels to 
which it belongs. 


1-76. The address register of the input/output control device is in the lower 
left of the block diagram. In this case, it is a special register capable of an 
arithmetic division by 10, yielding a quotient and a remainder. The quotient 
is the channel number (0 through 63) within a module, and the remainder is 
the module number (0 through 9). 


1-77. The remainder is placed in a BCD or Module 10 counter (4-bit), which 
can be incremented by a pulse from the input/output control device every 
time a new word is received. This counter is decoded to yield 10 lines, which 
controls the selection of the module of 64 channels in which the new data will 
be placed. Therefore, the first 10 words received are placed in different 
modules. 


1-78, When this counter recycles, it emits a pulse which increments a 6-bit 
channel counter (0 through 63). This counter controls which word within a 

S module (which channel) will receive the data. Thus, each succeeding 10 words 
will be placed in the next word of each of ten modules. 
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1-79. The contents of the 6-bit register are transferred to each of ten 6-bit & 
registers, one in each module, which control word selection in the module. 


1-80. From this point, the operation of each module, independently, is 
identical and can be described as follows: 


a. The digital words are accepted from the computer in block format and 
stored in recirculating magnetostrictive delay lines. 


b. They are then processed, by circuitry, to convert each word into a 
separate pulse-width-modulated signal. 


c. The individual pulse-width-modulated signals are rectangular waves 
with a period of 4160 microseconds, or in other words, a frequency of 
approximately 240 cycles with an ''on" time proportional to the value of the 
digital word. 


d. Each pulse-width-modulated signal is then used to switch plus 10 
volts or minus 10 volts (for "on" and "off'' respectively) onto a preliminary 
output line. 


e. The preliminary output line is then fed into a filter which removes 
the 240 cycle component and converts the signal into a d-c value whose level, & 
between minus 10 and plus 10 volts, is proportional to the value of the digital 
word. 


f. The signals are normally routed through a twisted shielded pair to 
protect them from inductive and capacitive noise. 


1-81. The conversion of the digital word into a pulse-width-modulated signal 
is done as follows: 


a. The digital words are 12 bits long, are obtained from the computer, 
and are stored in magnetostrictive delay lines of 64-microsecond length. 


b. The period of the rectangular wave is 4160 microseconds. This period 
is arrived at because it requires essentially 65 microseconds to process each 
word, and the processing circuitry is time shared among 64 channels (64 x 65 = 
4160). 


_c. The period of 4160 microseconds, for any one channel, is divided into 
two portions: 64 periods of 64 microseconds each, called "coarse time periods"; 
and 64 periods of 1 microsecond each, called "fine time periods". The control 
circuitry uses the coarse six bits of the word to determine how many coarse 
time periods the signal shall be "on" and the fine six bits to determine how 
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many fine time periods it shall be "'on'"’". Then the coarse "on" time and the 
fine "on" time are arranged to occur sequentially with no lost time between; 
this makes one smooth "on" period per cycle. 


d. In order to time-share the processing circuitry, the rectangular waves 
for the 64 channels are slipped in phase, each one 65 microseconds behind 
the next. This has no adverse effect on the operation because they are all 
averaged to d-c. 


1-82. In detail, the method of conversion uses a flip-flop to form the ''on" 
signal. It is turned on, or set, by the "fine" signal a certain number of fine 
time periods prior to a zero time reference. It is then turned off, or reset, 
a certain number of coarse time periods after that zero time reference. 


1-83. The turn-on of the flip-flop by the fine data is done in the following 
manner: 


a. Moving the fine six bits out of the delay line into a counter. 
b. Advancing the counter at one count per microsecond. 


c. Recognizing when the counter reaches zero. 


d. Using that signal to set the flip-flop. 


The advancing of the counter is begun just 64 microseconds beiore the zero 
time reference. Therefore, the flip-flop will be set N fine time periods prior 
to zero time reference, if N is the number represented by the fine six bits of data. 


1-84. The turn-off of the flip-flop by the coarse data is done in the following 
manner: 


a. As the coarse bits are read out of the delay line, the 65's complement 
of the interrogation counter is subtracted from them. 


b. Recognizing when this subtraction produces a borrow out of the most 
significant bit. 


c. Using that signal to reset the flip-flop. 
This will result in resetting the flip-flop N coarse time periods after the zero 


time reference, if N is the number represented by the original six-bit coarse 
data, - 


1-85. Mode 2 Operation. Mode 2 operation proceeds in a manner Similar - 
to Mode 1 for the DIS, DRA, DRR and DSE sequence. 
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1-86. When DSE is received, a delay of at least 65 but not more than 130 
microseconds occurs before generating a pulse which: 


a. Transfers data from the buffer register through an adder (where bit 
13 is added to bit 12) to a data register. 
b. Starts a timing sequence which: 


1. Send DWN back to the control unit. 


2. Transfers this word, through the code conversion gates and 
distribution gates to the input register of either module 11 or module 12. 


1-87. The first DRW causes a. and b. above to occur without any delay. The 
second DRW and every other DRW thereafter cause a delay to occur in the 
same manner as DSE. This is to ensure that.any data being held in the input 
registers of each module has had time to enter the recirculating memory. 


1-88. The module logic for modules 11 and 12 are identically the same as 
that for any of the other 10 modules. 


1-89. There are 596 operating D/A channels, plus wiring and racks to 
accommodate up to a total of 768 channels. 


1-90. DIGITAL-TO-ANALOG CONVERTER (FAST). Figure 1-5 details the 
circuitry for the digital-to-analog converter (fast) (D/AF). Only a single 
channel is shown because the circuitry is repeated for each of the 27 channels. 


1-91. The 10-bit data word (obtained from the 24-bit word sent from the 
computer by a process of truncation) is distributed to a particular 10-bit 
register associated with the specific channel desired, by means of strobing 
gates activated by the decoded output of the address register. The register 
retains the word until it is replaced by another transmission from the computer. 
Each of the 10 bits is fed to an individual reference voltage switch, which 
connects the output line to plus 10 volts or minus 10 volts; each bit is then 
fed through a resistor weight network to correspond to the significance of 
the bit. All resistors common to a given channel are then fed to a summing 
line, on which the current is summed to develop a voltage proportional to the 
digital word. 
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1-92. This form of D/A converter is used in cases where the analog value 
must follow changes in the digital word within a few microseconds or at some 
rate which is much faster then the normally used 45-millisecond time constant 
of the digital-to-analog converter. Ordinarily, such cases would arise where 
the iteration rate of the variable in question is either very high or is completely 
unpredictable, that is, controlled by interrupts to the computer. The D/AF con- 
verter is used only where speed makes it necessary. 


1-93. There area total of 22 operating channels of D/AF conversion, with 
wiring and racks to accommodate total of 27 channels. 


1-94. DIGITAL BIT INPUT. Figure 1-6 illustrates the remaining equipment 

in the digital bit input (DBI). The decoded output of the address register, in 

the form of 32 lines each representing a "group" of input channels and ''N" 

lines ‘each representing bits within a group, are used in a two-stage logical 
pyramid capable of feeding the state of each input, in turn, down to a single point. 
The least significant bit of a 24-bit word is sent to the computers with the 
remainder of the word unused. 


1-95. There are a total of 590 operating DBI channels with wiring and racks 
to accommodate a total of 1,320 channels. 


1-96. DIGITAL BIT INPUT (MEMORY). The purpose of the digital bit input 
(memory) (DBIM) (see figure 1-7) is to provide flip-flop storage for those single- 
bit inputs which may have a duration less than the basic computer iteration rate 
of 50 milliseconds. Certain momentary switches may have this property; and 

it is important in some cases that their having been depressed, even for very 
short periods, be reported to the computer. It is also necessary to have the 
computer reset the flip-flop storage as soon as it interrogates the bit. 


1-97. The flip-flop set by the input can be reset by the coincidence of a level 
control, which is actually a selection gate, coming from the decoded address 
counter, and a reset trigger from the timing control, which is activated just 
after the computer has sampled the flip-flop. The AND and OR circuit 
following the flip-flop constitutes part of a sampling network, which is fed by 
selection strobes from the decoded address counter. The bit is placed in the 
least significant position of a 24-bit word sent to the computer, and the re- 
mainder of the word is unused. 


1-98. There is a total of 164 DBIM channels with wiring and racks to 
accommodate up to 192 channels. 


1-99. DIGITAL BIT OUTPUT. Each digital bit output (DBO) channel contains 
a flip-flop, a relay driver, and a latching relay, as shown in figure 1-8. 
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Figure 1-8. Digital Bit Output 


1-100. The data coming from the computer via the control unit (a single bit, 
transmitted as the least significant bit in a 24-bit word, the rest of which is un- 
used) is connected to a one-bit register (flip-flop) associated with the particular 
channel, A separate flip-flop is provided for each channel. Information is 
directed to this flip-flop by means of the decoded outputs of the address counter. 
The output of the flip-flop is then fed to a relay driver and to a mercury-wetted, 
Form C latching relay. Three wires, connected to the common, normally-open, 
and normally -closed contacts, are fed to the equipment in the simulator for 


each channel, The normally-open contact is closed to the common contact for 
a logical "1". 


1-101. There are a total of 647 operating DBO channels, with wiring and racks 
to accommodate up to a total of 720 channels. 


1-102. DIGITAL WORD INPUT. The digital word input (DWI) consists basically 
of a matrix of gates (see figure 1-9), which are capable of connecting, in sequence 
according to strobing commands from the decoded address counter, each digital 
word to the 24-bit data lines to the control unit and computer. This information is 
sent 24 bit parallel, word serial. 
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Figure 1-9. Digital Word Input 


1-103. There are a total of 22 DWI channels with wiring and racks to accom- 
modate up to a total of 28 channels. 


1-104. DIGITAL WORD OUTPUT DIRECT. Figure 1-10 shows the remainder 
of equipment in the digital word output (direct). A (DWO) consists of a separate 
24-bit register for each digital word. The register is filled by the computer 
(and control unit) by means of a strobing signal derived from the decoded output 
of the address counter. Each output bit of the register is then fed through a 
separate NAND gate buffer and fed to the equipment in the simulator; ‘a logical 
"1" is represented by minus six volts, while a logical "0" is represented by 0 
volts. 


@ 1-105. There are a total of 37 DWO channels, with wiring and racks to accom- 
modate up to a total of 48 channels. 
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Figure 1-10. Digital Word Output (Direct) 


1-106. DIGITAL WORD OUTPUT (RELAY). The equipment in the digital word 
output (relay) (DWOR) consists of a separate 24-bit register for each digital 
word. (See figure 1-11). The register is filled by the computer (and control 
unit) by means of a strobing signal derived from the decoded output of the 
address counter. Each output bit of the register is then fed through a relay 
driver to the output relay. The relay is connected to the interface patch panel 
and a logical 1 closes the normally open contact. 


1-107. There are a total of 32 DWOR channels, with wiring and racks to accom- 
modate up to a total of 42 channels. The 42 DWOR channels are divided into 

two groups identified as Group 1 consisting of channels 1 through 32 and Group 

2 consisting of channels 33 through 42. 


1-108. Control logic is associated with Group 1 which exercises control only 
over the Group 1 channels. The control logic associated with Group 2 exercises 
control over the Group 2 channels as well as the Group 1 control. It operates 
in a manner similar to that for the D/A converter as previously described with 
the exception that it is not necessary to delay the generation of DNW after 

DSE or DRW when operating in Mode 2. 


1-109. CONTROL UNIT SIMULATOR. The control unit simulator (CUS) is a 
test device utilized to troubleshoot DCE Input/Output devices without the need 
of the computer(s) or the control unit. 


1-110. The CUS utilizes printed circuit cards and switches to simulate the data 
and control signals that are normally generated by the control unit. The CUS 
contains its own power supply and is mounted on caster type wheels that allow 
the unit to be moved about the computer area. The front panel contains the 
switches and displays utilized for operation and control (see figure 1-12). 

Table 2-4 lists the controls, switches, and lights found on the front panel and 
describes their function. 
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1-111. System Logic. The reader should refer to figure 1-13, a simplified bloc 
diagram, and the circuit logic described in the paragraphs that follow, for an 
explanation of the CUS. 


1-112. The control signals and levels necessary for operating a DCE input or 
oputput device are developed by the sequencer. This circuit is basically a four 
stage counter controlled by the timing generator. These signals are gated with 
those provided by the FF control circuits to form a timing train consisting of 
DO through D17. These one-microsecond pluses are used alone, or combined 
with other signals and levels to produce those required for control unit simula- 
tion, 


1-113. When operating an output device, the information bits (Data, Range, and 
Address) are selected by setting the appropriate switches on the CUS control 
panel, After the start switch is activated, the sequencer gates will provide the 
proper levels to transfer this information to the DATA OUT gates. The OUTPUT 
CONTROL circuits develop the control levels that are transmitted to the output 
device. 


1-114. Return signals are received by the FF control circuits and fed back to 
the sequencer to complete the cycle of operation. The Range Counter and decode 
gates are used to detect RO (range equals zero). This level notifies the se- 
quencer when the range count has been exhausted. 


1-115. To operate an input device, the sequencer operates in a similar manner 
as described for an output device, except for the following: 


a. The DATA OUT gates supply only the range and address to the input: 
device. 


b. Input information is gated to the DATA IN register by the appropriate 
control levels; DRA, DRR or DDD developed by the sequencer. 


c. The word (or bit) received is displayed by the Data Lights. 


1-116. ANALOG-TO-DIGITAL CONVERTER. The A/D converter consists of a 
multi-channel analog multiplexer and a single channel analog-to-digital con- 
verter. (See figure 1-14.) The multiplexer is basically a multi-point to single 
point electronic switch capable of switching analog signals ranging from plus 

10 to minus 10 volts. The single channel converter is of the successive 
approximation type and produces a 12 bit, 4.88 millivolt step resolution. There 
are 40 A/D operating channels with expansion capabilities to 160 channels. 


1-117. SCS HAND CONTROLLER INPUT DEVICE. The SCS hand controller 
inputs are six clocks (or counters) which give an accurate account of the 

length of time the rotation hand controllers have been deflected from the neutral 
position. The counters are incremented each millisecond after the rotational 
controller has been moved. Twenty-one control signals, indicating which 
direction a controller has been moved, also come from this device. 
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Figure 1-13. Control Unit Simulator Block Diagram 
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Figure 1-14. Analog-to-Digital Converter 


1-118. AMS-MCC COMPUTER-TO-COMPUTER BUFFER. The computer-to- 
computer buffer (see figure 1-15) provides the capability of transmittim infor- 
mation between the AMS and the MCC complex. The buffer contains a magnetic 
core memory of 256 words. Data arrives from the MCC in a serial bit pattern 
and is formed by the buffer into words of 24 bits each. Data is then transferred 
to and from the AMS computers in word serial pattern. The buffer also forms 
words into bits for transmission to MCC in message lengths of 60 words in 
each direction. 


1-119. Data from the AMS-MCC computer-to-computer buffer is only available 
during the integrated mode of operation. When the computer-to-computer buffer 
has an input, a sense line is set which signals the computer that data is to be 
read into the computer. This sense line is interrogated every 50 milliseconds. 
Another sense line is set when the computer-to-computer buffer can accept an 
output. This sense line is interrogated every 200 milliseconds. 


1-120. DIGITAL-TO-RESOLVER CONVERTER (DRC). Each DRC functions in 
the overall system by converting 14-bit angular command data into 400 cycle 
analog resolver excitatim voltages. Each of the associated assemblies functions 
in the system as follows: the automatic DRC tester assembly provides facilities 
for both automatic and manual DRC circuit testing; the five d-c power supplies 
provide the required d-c power levels for all cabinet circuitry; and the power 
control unit assembly regulates and controls the application of both a-c and d-c 
power to all cabinet circuitry. 


1-121. The DRC is a high accuracy conversion device which is capable of 
accepting the digital representation of an angle and providing a sine and cosine 
voltage that is suitable for resolver excitation. This device functions by gen- 
erating a servo feedback signal from the digital data provided by the computer. 
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Figure 1-15. Computer-to-Computer Buffer 
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The DRC accomplishes this by converting 14-bit digital input data into analog 
voltages that are used to excite the sine and cosine windings of an associated 
resolver. 


1-122. The DRC produces the required high accuracy voltages by generating 

an approximation of the sine and cosine of the desired angle, interpolating the 
difference between the approximation and a known increment, and adding the 
interpolated value to the approximated value. (See figures 1-16 and 1-17.) The 
DRC approximates the sine and cosine of the desired angle by dividing the sine 
and cosine wave shapes into 32 increments, each of which is a multiple of 

11.25° and generating the desired angle as some multiple of 11.25° plus a 
portion of the increment immediately following jt, Consequently, the magnitude 

of the desired voltage whose magnitude is some portion of the following increment. 
The increment of the sine or cosine wave shape which is to be interpolated is 
divided into 512 parts, thus enabling the DRC to produce a voltage which is within 
1/52 of the exact value. The sine and cosine voltages produced by the DRC are 
then applied to the stator terminals of a resolver which produces an error signal, 
the magnitude of which is the difference between present rotor position ana tne 
command angle. The error signal is then suitably amplified and applied to a 
servo motor to drive a load to the ordered position. 
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Figure 1-16. Basic Sine Generation 
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Figure 1-17. Basic Cosine Generation 


1-123. The DRC has a 14-bit resolution. These bits consisting of 20 through 
213 each represent an angular increment between a small fraction of an angle 
and 180 degrees. Table 1-4 shows, in ascending sequence, the angular value 

represented by the status of each bit. During system operation, various com- 


binations of these bits are used to reproduce the functions of the desired angles 


between zero and 180 degrees at the required accuracy. 


Table 1-4. DRC Resolution 


Angle 


2° 0.02197265625 ( 1.3182 min) 
gl 0.0439453125 (2.6367 min) 
92 0.087890625 (2.6367 min) 
23 0.17578125 (5.2734 min) 
94 0.3515625 (10.5468 min) 
95 0.703125 (21.0936 min) 

26 1.40625 

97 2.815 

28 5.625 

99 11.25 

910 22.5 

gil 45.0 


90.0 
180.0 
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1-124. Figure 1-18 is a block diagram showing the basic relationship existing 
between the DRC cabinet and its major associated units. During system oper- 
ation, each of the 18 DRC conversion channels receives a 14-bit digital word 
input from the computer, converts the digital input to "sine" and "cosine" re- 
solver excitation voltages, and applies these voltages to associated resolvers. 


1-125. The DRC may be considered as having two basic sections: one for 

sine conversion and one for cosine conversion. The digital input from the com- 
puter is received via the associated input/output connectors, fed to the DRC 

via the channel switchgear, and applied to the associated solid state logic cards. 
The digital input from the computer controls the state of the solid state switching 
circuits on the logic cards, which in turn controls the magnitude and phase of the 
two output voltages. 


1-126. The first major function in DRC operation is the selection of a coarse 
sine and cosine voltage. The selection of the voltages is accomplished in the 
quadrant selection logic and switching section, and the sine and cosine selector 
sections. 


1-127. The quadrant selection logic and switching section consists of the pri- 
mary windings of the sine reference and cosine reference transformers and 

the solid state logic and switching components of the quadrant switch card. Both 
transformer primaries are identical, the phase of the secondary voltage being 
controlled by the quadrant switching card. 


1-128. The purpose of this section is to select the polarity of excitation voltage 
for the sine and cosine reference transformers in accordance with the quadrant 
in which the digitally designated angle lies. The polarity of the sine reference 
transformer is determined by the state of the most significant bit. The polarity 
of the cosine reference transformer is determined by half adding the two most 
significant bits. 


1-129. The sine and cosine selector sections consist of the secondary windings 
of the sine and cosine reference transformers, a decoder and switch card, and 

a selector logic card. Figure 1-19 is a basic block diagram of the sine and 

cosine selection functions. The high precision transformer secondary windings are 
identical and are wound with eight tapes each. The tapped transformer 
secondaries are each weighted in accordance with the sine of multiples of 11.25 
degrees. The selection of taps is accomplished by decoder and switch card 

PCB2 as controlled by the selector logic card. 


1-130. The selector logic card has a three bit output which is manipulated to 
produce eight binary combinations for application to the decoder and switch 
card. Table 1-5 shows the relationship between the most significant bits of 
the DRC input and the selector logic card output. 


1-46 


~ b CHANNEL | 
|» CHANNEL 2 
[> CHANNEL 3 
[--> CHANNEL 4 
[> CHANNEL 5 
| CHANNEL 6 
> CHANNEL 7 
CHANNEL [—®* CHANNEL 8 


SWITCH 
> CHANNEL 9 
GEAR 


18-14 BIT 
DIGITAL 


OUTPUT [> CHANNEL !0 
SIGNALS Bees CHANNEL II 
— CHANNEL I2 

CHANNEL 13 


= CHANNEL |4 
‘ian CHANNEL I5 
a CHANNEL I6 

CHANNEL 17 


i _ __ __ _-® CHANNEL 18 


Figure 1-18. DRC Data Flow 
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Figure 1-19. Basic Sine and Cosine Selection 
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Table 1-5. Selector Logic Binary Count 


Angle 
Selected DRC Input Selector Logic Card Output 


913 912 gil 910 
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1-131. Sine and cosine interpolation involves the transformer and switching & 
circuits contained in the sine and cosine interpolator sections of the DRC. The 
transformers are the sine and cosine interpolation transformers, and the 

isolation transformers. The switching circuits are the interpolation - associ- 

ated decoder and switch cards. 


1-132. A functional diagram of the sine and cosine interpolator sections is 
shown in figure 1-20. The input voltage is applied to the primary of the 
interpolation transformer. This transformer has three separate secondary 
windings, each of which has seven equally spaced taps. The ration between 

the primary winding and the top secondary winding is 1 to 0.875, such that the 
voltage between adjacent taps on the top winding is 1/8 of the primary voltage. 
The decoder and switch card associated with this winding selects one of the 
taps on this winding in accordance with the three most significant digits of the 
nine bit digital input. Consequently, the contribution of this winding and its | 
associated circuitry to the output voltage is a fraction of the input voltage 
equal to a digitally selected integral number of eights. The middle of the three 
windings has one eigth as many turns as the top winding. Consequently, the 
contribution of this winding and its associated circuitry to the output voltage 
is an intergral number of 64th of the input voltage. Similarly, the bottom 
winding, having 1/64 the number of turns as the top winding, contributes an 
integral number of 1/512ths of the input to the output. 


1-133. The two isolation transformers shown in figure 1-20 are used to sum 
the three contributions to the interpolator output voltage and to sum this total 
with the base voltage obtained from the selector. This net voltage, after being 
reduced by a factor of five by the output transformer, then constitutes one of 
the two "resolver type" output signals of the DRC. 


1-134. The sine and cosine angle adding and compensation transformer com- 
binations are identical. Each compensation transformer is connected to its 
associated angle adding transformer to produce an output voltage having a 
five place accuracy. The transformer combinations apply sine 9 and sine (@ + 
11.25) to the sine interpolation transformer, and cos @ and cos (0 + 11.25) to the 
cosine interpolation transformer. The resulting excitation for the sine inter- 
polation transformer is sin @ - sin (9 + 11.25) and the resulting excitation for 
the cosine interpolation transformer is cos 9 - cos (9 + 11.25). The sine and 
cosine interpolation transformers are identical. Each secondary has three 
identical sets of windings, each of which is tapped in eight places. The status 
of the 48 lines controlling these taps is determined by the state of the three 
associated decoder and switch cards which select interpolated segments down 
to 1 of the interval under interpolation. 


512 
1-135. The sine and cosine interpolated voltages are applied to their associated & 
isolation transformers. Figure 1-21 is a simplified functional block diagram of the 


sine and cosine output sections. Transformers T1 and T2 are associated with the 
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Figure 1-21. Sine and Cosine Output Sections 


sine; transformers T3 and T4 are associated with the cosine. Transformers T1 

and T4 are grounded. As shown, the upper set of tapped secondary turns applies 

its output to the primary of transformer T1 and the second and third set of secondary 
turns apply their output to the primary of transformer T2. The primary of trans- 
former T3 is excited by the output of the first group of cosine interpolator secondary 
windings. In the secondary of each isolation transformer the voltage induced in the 
secondary is summed with the output of the associated selector section to produce a 
composite voltage which excites the primary of the associated output transformer 
and is stepped down at a 5:1 ratio and applied to the external circuitry. 


1-136. Automatic DRC Tester. The automatic DRC tester circuitry has four 
modes of operation consisting of the automatic channel - automatic test signal 
(AC-ATS) mode, the automatic channel - manual test signal (AC-MTS) mode, 
the manual channel - automatic test signal (MC-ATS) mode, and the manual 
channel - manual test signal (MC-MTS) mode. 


1-137. The AC-ATS mode is properly set up when both control switches are 


set at "AUTO". When the START switch is pressed, the tester automatically 
and sequentially cycles the 38 test signals through each channel in the cabinet, 
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starting with channel one and test signal one. Cycling continues until one of 

three possible events occurs: (1) an error stoppage, resulting from an in- 

correct voltage - either sine or cosine - at the output of a channel, (2) the 
deliberate pressing of the STOP switch, and (3) at the conclusion of a satisfactory 
test. In all cases except (3), a channel indicator and a test signal indicator lamp 
will remain lit, and the sine and cosine error voltages for the particular test will 
register on the meters. If event (1) occurs, one or both voltages will have exceeded 
allowable limits, and the corresponding error lamp(s) will glow. After stoppage has 
occurred, AC-ATS testing is resumed by again pressing the START switch; the 
tester then picks up the sequence at the next succeeding test signal and continues 
until again stopped by one of the three events listed above. If the TEST SIGNAL 
RESET or the GENERAL RESET switch is pressed between stoppage and re-starting, 
testing resumes with test signal one, or channel one and test signal one respectively. 


1-138. The setup of tester controls for the AC-MTS mode consists of setting the 
CHANNEL CONTROL switch at "AUTO" and the TEST SIGNAL CONTROL switch 
at "MAN", thus enabling the TEST SIGNAL SELECTOR switch. When the START 
switch is pressed, the test signal, indicated by the position of the selector switch 
pointer, will be cycled through each channel in turn, beginning with channel one. 
Again, test stoppage occurs at the result of the three events described for the 
AC-ATS. To resume testing in this mode for the same or another test signal, the 
START switch must be pressed. This test mode may be used to compare channel 
performance with one another. Note that in this mode cycling takes place much 
slower than in the AC-ATS mode. This is to allow time for the operator to visually 
check the error voltmeters at each channel. 


1-139. Setting up of the tester controls for the MC-ATS mode consists of setting 
the CHANNEL CONTROL switch at "MAN", and the TEST SIGNAL CONTROL 
switch at "AUTO". When the START switch is depressed, all 38 test signals are 
automatically impressed on the selected channel in rapid sequence, beginning with 
test signal one. Cycling continues until stoppage, as described, occurs. This mode, 
as well as the AC-MTS mode, is used to extended troubleshooting of one channel. 


1-140. In setting up the tester controls for the MC-MTS mode, both the 
CHANNEL and TEST SIGNAL CONTROL switches are set at "MAN", thus en- 
abling both SELECTOR switches and deactivating the four pushbutton switches. 
With the TEST/NORMAL switch set at "TEST", the particular test signal in- 
dicated by the test signal selector is impressed on the channel indicated by. the 
CHANNEL SELECTOR, the corresponding lights glow, and the sine and cosine - 
error voltage values at the channel output for that test signal are registered on 
the corresponding millivoltmeters. These conditions are unchanged until 

other test signal or another channel is selected, whereupon the error indicators 
are reset and the new situation tested. The MC-MTS mode is used, primarily, 
to interpret an error by comparing the error voltage with that resulting from 
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adjacent or associated test signals. This comparison can be made most con- 
veniently in the MC-MTS mode of testing. 


1-141. Automatic DRC Tester Switching and Data Flow. Figure 1-22 is a 
logic/block diagram of the entire automatic tester operation. This diagram is 
used to discuss the AC-ATS mode operation initially, since this is the "normal" 
or most frequently used mode during a functional test. To properly reflect the 
switching setup for the AC-ATS mode, the TEST/NORMAL switch is set at 
"TEST", the TEST SIGNAL CONTROL switch is set at "AUTO" and the 
CHANNEL CONTROL switch is set at "AUTO". 


1-142. Testing is initiated with the pressing of the START button. This action 
connects a pulse, generated by the differentiator network (16), to one side of a 
flip-flop (12). In all modes, the state of the flip-flop (12) is controlled by the 
START button and by the output of the OR gate (15). Since any of the inputs to 
the OR gate (15) turn the flip-flop (12) off, it is assumed that at the beginning of 
the test this gate has no output and that the flip-flop is in its reset state. There- 
fore, with no output from the OR gate (15), pressing the start button turns on 

the flip-flop (12) and the NAND gate (10) connecting the output of the seven pulse, 
per second clock (9) to the count line of the six-bit counter. 


1-143. The six-bit counter selects which of the 38 test signals are to be applied 
to the DRC under test. Its output is buffered and applied simultaneously to the 
relay drivers, the decoder and lamp drivers, the DCA logic card, and the en- 
coder card. The relay drivers energize certain relays on the sine and cosine 
selector cards to generate a pair of standard reference voltages corresponding 
to the test signal in question. The selection of the appropriate reference 
signals in response to the six-bit code supplied by the counter is accomplished 
by the relays on these sine and cosine selector cards which are connected in 
binary tree fashion. The two decoder and lamp driver cards select and illuminate 
the test panel lamp which indicates which of the 38 test signals is presently 
active. This encoder card translates the six-bit code produced by the counter 
into a 14-bit format to provide the digital input test signals to the DRC being 
tested. Finally, the DCA logic card, in conjunction with digitally controlled 
attenuator on the error sensor card, establishes the appropriate voltage error 
threshold corresponding to the given test signal. This threshold will, in 
general, be different for each of the 38 test signals since the angle-voltage 
gradient is a function of angle. 


1-144. If at any time during the testing of a particular DRC the sine or cosine 
output voltage of the DRC differes from its nominal value by more than the 
threshold value established by the tester, the error sensing circuits apply a 
signal to the-OR gate (15), resetting the flip-flop (12), and stopping the test. 
Otherwise, testing proceeds automatically. 
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Figure 1-22. Automatic DRC Tester Logic Diagram 
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1-145. During the time that any relays are switching in the system or during 
certain recycling functions, a relatively large error voltage may exist at the 
input to the error measuring circuits, causing the error amplifiers to saturate 
heavily. Since the recovery time constant of these amplifiers is relatively long, 
it is necessary to prevent this from happening in order that the amplifiers be 
ready to respond during the normal test portion of the cycle. Consequently, 
the input circuits of these amplifiers are provided with sampling switches 
which short the input to the amplifiers when a signal is applied to the switch 
input circuit. This signal is supplied by an OR gate (5). The input signals to 
this gate-are in turn supplied by two one-shots and by a reset signal. The 
duration of the above mentioned one-shots corresponds to the switching time 
of the various channel and reference signal selection relays. 


1-146. At the end of the test cycle for each channel, the next pulse from the 
counter causes an output from the "Sense 38" gate located on the DCA logic 
card. The output signal from this gate triggers a one-shot (13) which is used 
to reset the six-bit counter to its "all ones", or cleared, state. This converts 
the six-bit counter from a scale of 64 counter to a scale of 39. The 39th number 
is incorporated to provide a normally off or inactive state for the counter 
different from the 38 output codes which produce valid test signals to the DRC 
under test. In the fully automatic mode, the recycling of the six-bit counter is 
used to increment the five-bit counter which controls channel selection. The 
five-bit output of this counter is decoded to provide 20 separate output lines, 
only one of which is active at atime. These 20 output signals operate relay 
drivers which drive the channel selection relays and their associated indicator 
lamps. As mentioned above, this counter is incremented whenever the six-bit 
counter recycles, when the tester is in the fully automatic mode. With the tester 
in the AC-MTS mode, this counter is indexed directly by the output of the clock. 
The five-bit counter is reset upon completion of the entire testing cycle or up- 
on actuation of the general reset button. Since the error detector output cir- 
cuit is of the latching type, after the occurrence of an error these circuits must 
be reset before another test can be made. This reset function is performed by 
the same circuitry which controls the error sensor sampling switches. 
Differentiators connected to the output terminals of the six-bit counter and the 
five-bit counter sense any change in the state of these counters and trigger 
either one-shot (3) or (4). The logical sum of the output signals from these 

two one shots is used to reset the error detectors, as well as to disable the 
error amplifiers. This circuitry is active in all four of the manual and auto- 
matic operating modes of the tester. 


1-147. ANALOG-TO-RESOLVER CONVERTER. The analog-to-resolver or 
electronic synchro resolver driver (ESRD) converts d-c analog outputs of the 
D/A converters into a-c control signals for synchro or resolver-driven instru- 
ments. Common circuitry generates phaselocked 400-cycle signals which 
supply the modulators in the output channels of the ESRD. Each channel also 
receives a pair of D/A outputs which modulate the phaselocked signals. The 
outputs of the channels are pairs of modulated 400-cycle signals for driving 
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synchro receivers or resolvers. The channel conversion factor for the ESRD 
is plus and minus 10 volts dc (in)/11.8 volts rms (out), The input to the D/A 
converters is programmed to provide the simulated resolver signal. The A/R 
converter provides 53 operating channels with a maximum capacity of 70. 


1-148. TELEMETRY SUBSYSTEM. 


1-149. The telemetry subsystem samples multiple analog, digital and serial- 
bi-level bit inputs from other simulated spacecraft sub-systems and converts 
these inputs to a serial NRZ/PCM (non-return to zero/pulse code modulation) bit 
stream which is supplied to the SCATS/MSCC (simulation checkout and training 
system/manned spacecraft control center) interface. With reference to the 
simulated T/M system block diagram (figure 1-23), the information flow is from 
left to right. Summarily, the system simulation may be thought of as a problem 
of gathering information from various sources in the flight simulator to pro- 
vide the required inputs to the PCM. The output can be real time or dump 
telemetry. To perform dump telemetry, the PCM output is recorded on the DSE 
(data storage equipment) and then transmitted to the SCATS equipment at a 

later time. 


1-150. The PCM equipment is the actual command module PCM telemetry 
equipment modified to accept system faulting control signals from the computer 
and the instructors consoles. Each analog and digital input to the PCM telemetry 
equipment is assigned to a channel. A fixed program is provided for sampling 
each channel and the rate at which it is sampled. The PCM equipment converts 
the analog data to an eight-bit binary word. Digital channels using parallel for- 
mat are converted to serial form while digital channels using serial-bi-level 

bit format are simply shifted out. 


1-151. ANALOG SIGNALS. There are a total of 320 dynamic and nominal analog 
inputs to the PCM. The dynamic analog signals from the AMS computer are 
scaled to plus or minus ten volts by the D/A (digital to analog) converters. These 
outputs are then conditioned by attenuators and are presented to the PCM at a 

d-c voltage range of zero to five volts. 


1-152. Nominal analog inputs of 2.5 volts dc are presented from a nominal 

bus. These inputs are not supplied by the AMS computer and are provided in 
order to prevent having "holes" in the bit stream. These signals are not 
monitored by ground personnel. Another type of analog input is the bio-medical 
signals which originate either from the astronauts body sensors or from a 

tape recorder. 


1-153. The analog signals are routed to a patch panel (see figure 1-24) and then 
to a fault patch board (see figure 1-25) where twenty of the analog inputs can be 
patched for faulting. These signals are routed through the monitor selection 
system where any ten can be selected at the T/M (telemetry) console for 
monitoring. 
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Figure 1-23. Simulated T/M System Block Diagram 
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Figure 1-24, T/M Patch Panel 
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Figure 1-25. T/M Fault Patch Board 
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1-154, Fifty of the 320 analogs are attenuated to a voltage range of zero to 
forty millivolts and are referred to as lo-level analogs. The remaining 270 
are designated as hi-level analogs. All 320 analogs are then routed to the PCM 
units for commutation and formatting into the serial bit stream. 


1-155. DIGITAL SIGNALS. Dynamic bi-level inputs are indicative of the sub- 
system from which they originate. They are 24 bit computer words which are 
presented to the fault patch panel via the DBO's (digital bit output) registers. 


1-156. Nominal discrete inputs are either zero or plus six volts dc (binary 
"zero" and "one", respectively) and are supplied from a nominal bus. Where 
a discrete is not required as a dynamic/representation, the channel(s) will 
be wired indiscriminately to the "zero" or "one" bus. 


1-157. There are a total of 312 bi-level signdls consisting of 39 groups of eight 
bit words. Some of these groups are composed of digital words of 8 bit, 16 bit, 
24 bit, or 32 bit word lengths. The 224 bi-level signals are routed to the patch 
panel where 16 of the bi-level inputs can be patched for faulting. All 312 bi- 
level signals are routed to the monitor selection system where any 40 can be 
selected for monitoring. They are also routed to the PCM units for commutation 
and formatting into the serial bit stream. 


1-158. Serial Data Word. There is only one serial input to the PCM. This is 
a forty-bit word obtained from the G&N word buffer. The PCM provides the 
synchronization signals for shifting this information into the data stream. 


1-159. Up Data Link (UDL) Validate Input. For each message processed by 
the UDL decoder, a verification signal is sent to the PCM. This signal is an 


eight-bit parallel word of 50 millisecond duration. For a detailed discription 
of the UDL, refer to Paragraph 1-224. 


1-160. OPERATING MODES AND SYSTEM CHARACTERISTICS. The PCM 
telemetry subsystem is capable of operating at a normal rate of 51.2KB/S, 
(kilo-bits per second) or at a reduced rate of 1.6KB/S. 


1-161. In the normal bit rate mode, the equipment is capable of handling all 
320 analog channels at a sampling rate of 1 sps (sample per second) to 200 sps, 
32 digital channels (parallel format) and the one digital channel (serial format) 
at a sampling rate of 1 to 200 sps. 


1-162. In the reduced bit rate mode, the equipment is capable of handling 100 
hi-level and 10 lo-level analog channels, 27 digital channels (parallel format) 
at a sampling rate of 1 sps, and one digital channel (serial format) at a rate of 
10 sps. 
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1-163. System Timing. The telemetry subsystem receives synchronization 
signals from the CTE (central timing equipment) which, in turn, is synchronized 
by the 1 kc clock pulse supplied at the SCATS/MCC interface. The CTE provides 
a 512 kc and a 1 cps sync input. If the external clock should fail to provide 
timing pulses for 10 microseconds or more, system timing will automatically 
switch to an internal clock which provides highly accurate timing. While 
operating from the internal clock, the one cps sync input will be disabled. When 
the external clock recovers, timing will automatically be switched to the external 
clock. Refer to paragraph 1-243 for a detailed description of the CTE. 


1-164. PCM Output. The output of the PCM is fed to two line drivers. One 
line driver transmits the data bit stream. Relay switching circuits will deter- 
mine if this output is fed to the SCATS/MCC interface (real time) or to the DSE 
(dump telemetry). The second line driver provides the clock input to the DSE. 


1-165. Dump Telemetry. To perform this function, the DSE records the output 
of the PCM in real time and it is played back to the SCATS/MCC interface 

at a later time. The DSE performs this function in the following manner. 
Serial-to-parallel conversion circuits enable the serial digital information from 
the PCM to be recorded in parallel on four digital channels. A fifth channel 
records the clock pulse. For playback, a parallel-to-serial conversion is 
performed and data is transmitted in the normal PCM format to SCATS/MCC. 


1-166. When operating at a speed of 15 inches per second, the DSE will record 
and playback a PCM signal at 51.2 KB/S. At anoperating speed of 3.75 inches 
per second, the DSE will record a 1.6 KDB/S signal. Playback at a rate of 120 
inches per second, will produce a 51.2 KB/S input to the SCATS/MCC interface. 
The recording and playback speeds are controlled by a switch on command 
module control panel 1A20. 


1-167. TELEMETRY CONSOLE AND CONTROLS. The telemetry console 

(see figure 1-26) has the capability of monitoring and/or faulting 320 analog or 
312 discrete inputs to the PCM prior to formatting and serializing the data. In 
addition, there are displays which keep the instructor informed of the PCM and 
mission status. Figure 1-27 titled T/M functional flow diagram, presents a 
schematic representation of the signal and control paths related to the subpanels 
located on the telemetry console. 


1-168. Cabinet 30. This cabinet contains the patchboards, signal conditioners, 
PCM telemetry encoding equipment, crossbar switching equipment, and power 
supplies. 


NOTE 


For comprehesive coverage of the North Electric Crossbar Switching 
Network, refer the Technical Manual Instructions and Parts Break- @ 
down, T.O. 883-2-57-1. 
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Figure 1-26. T/M Console 
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1-169. Cabinet 34. This cabinet contains attenuators, voltage dividers, and 

a nominal bus for signal conditioning and supplying signals to the PCM. This 
cabinet also contains the PCM telemetry test unit, which is utilized as an aid in 
troubleshooting, testing, and evaluation of the telemetry subsystem. A detailed 
description of this unit appears in paragraph 1-215. 


1-170. Remote Line Driver. The remote line driver (see figure 1-28) is a tran- 
sistorized printed circuit board assembly for driving signals from the data 
storage equipment to the equipment cabinet. 


1-171. Remote Power Supply. Figure 1-29 shows the remote power supply 
which furnishes plus and minus 20 volts dc at 0.2 and 0.1 ampere. Its input is 
50/400 cps at 105 to 125 volts ac. 


1-172. Time Displays. Four digital clocks are provided on the telemetry con- 
sole. Two are located on the command module time panel (see figure 1-30) 
which display Greenwich Mean Time (GMT) and time to/from launch. The other 
two are located on the mission time panel (see figure 1-31) and display GMT and 
time to/from launch. 


1-173. Light Control Panel. This panel (see figure 1-32) provides the following 
indications and controls: 


a. CCTV (closed circuit television) switch allows the operator to select 
any one of three CCTV's for presentation to MSCC. 


b. Indicator Light Intensity control allows the operator to vary the intensity 
of the telemetry console indicator lights. 


c. Console Light Intensity Control allows the operator to vary the intensity 
of the telemetry console floodlights. 


d. Telemetry Switch allows the operator to apply power to the PCM. 


e. PCM Status Indicator indicates the status of PCM No. 1 and PCM No. 2. 
Also allows the operator to reset one or both PCM units in the event that a real 
malfunction occurs. 


1-174. Lamp Test. Three Lamp Test pushbuttons are provided, one on each 
major section of telemetry console. They allow the instructor or service 
technician to test the indicator lamps to ensure that they are working properly. 


1-175. S-Band Antenna Control Subpanel (see figure 1-33). This panel allows 
the telemetry instructor to monitor the settings of the antenna control system. 
It contains a meter and illuminated indicators to repeat the information that 
originates at the command module. A similar panel appears at the IOS console. 
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Figure 1-28. Remote Line Driver 
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Figure 1-30. C/M Time Panel 
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Figure 1-31. Mission Time Panel 
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Figure 1-32. Light Control Panel 
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Figure 1-33. S-Band Antenna Control Subpanel 
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1-176. Telecommunications Control Subpanel (see figure 1-34). This panel 
allows the telemetry instructor to monitor the status of the telecommunications 
system. It contains illuminated indicators to repeat the information that orig- 
inates in the command module. A similar panel appears at the IOS console. 
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Figure 1-34. Telecomm Control Subpanel 


1-177. Malfunction Insertion Unit Display ee (see figure 1-35). This panel 
provides the telemetry instructor with a display of the malfunction codes in- 
serted by the instructor at the IOS console or by the computer program. A 
similar display panel appears at the IOS console. 


1-178. Call Director Subpanels (see figure 1-36). These panels provide a variety 


of voice communication services with the instructors at the IOS console and 
other members of the simulator complex. 


1-179, Processing Analog Data. Functionally, all telemetry lines enter the sub- 
system at input connectors and go to the format patch panel (30A1A3). The format 
patch panel, shown in figure 1-24, accepts a maximum of 400 analog lines. The 
384 analog output lines from the panel are normally patched to the input lines on 

a one-to-one basis but can be patched differently to change the format. 


1-180. The output lines terminate at the fault patch board (30A1A2) shown in © 
figure 1-25. Normally, 320 of these lines are connected to the fault patch board 
output lines so that the information from the simulator is applied directly to the 
monitor and PCM telemetry equipment. Fifty analog lines are fed through the 
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Figure 1-36. Call Director Subpanel 
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attenuators on attenuator panel (30A2A4) before being applied to the PCM equipment 
to reduce the signal level from a 0- to 5-volt range to a 0- to 40-millivolt range. 


1-181. The PCM telemetry equipment (30A2A2 and 30A2A3) converts the input 
information to a 51.2-kilobits per second serial, non-return-to-zero, type-C 
data. Output from the PCM telemetry equipment drives the data line driver. The 
output of the data line driver is either stored in the DSE or applied to SCATS/ 
MCC interface. When the information is stored, it can be read out through the 
remote line driver to the SCATS/MCC interface at a later time. 


1-182. Analog Monitor Subpanel (see figure 1-37). Any ten of the 320 analog 
channels can be monitored at a time. Analog monitors and controls, an analog 


monitor section matrix, and a monitor selection decoder comprise this section. 


1-183. The analog monitors and controls are shown in figure 1-37. The analog 
monitors are meters which measure the signal levels in volts and percent of _ 
full scale. A CHANNEL NO. switch, associated with each meter, enables the 
operator to select a channel as indicated on the switch. To obtain a reading on | 
a meter, an associated ANALOG MONITOR switch must be pushed, 


1-184. The monitor selection matrix is a switching center for connecting the 
selected analog lines to the ten meters on the analog monitor panel. The monitor 
selection matrix consists fo three 10 by 12 by 10 crossbar switches located 

in cabinet 30 (A1A4, A7, and A8). The 320 analog signal lines are its inputs, and 
the meters on 29A2 its outputs. 


1-185. Outputs from the CHANNEL NO. and ANALOG MONITOR switches are 
translated into actuating currents by the monitor selection decoder, 30A2A6. 
These currents energize the selected circuits in the monitor selection matrix 
crossbar switches. 


1-186. Analog Malfunction Subpanel. During a simulated mission, four types of 
analog faults can be inserted into 20 of the analog channels coming into the fault 
patch board. These are, channel loss faults, fixed level faults, offset faults, and 
drift faults. Table 1-6 lists the characteristics of these faults. 


1-187. The analog fault circuits consist of the lower center panel in the console 
(29A5A1), the analog panel (30A1A5), and the analog fault modules (29A5A2). At 
the fault patch board, 20 analog channels can be opened and patched in series 

with independent fault circuits before being applied to the monitor and PCM 
telemetry equipment. A spare patch board is provided for advanced programming 
of a future mission. 


1-188. Figure 1-38 shows the front view of the malfunction insertion control > 
panel in the console, 29A5A1. There are 20 identical sets of analog malfunction 
controls, each having four controls: INSERTION MODE, FAULT MODE, RATE/ 
LEVEL, "and COMP-MAN-FAULT. The COMP-MAN- FAULT pushbutton inserts 
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Figure 1-37. Analog Monitor Subpanel 
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Table 1-6. Types of Analog Faults 


Fault Characteristic 


Channel loss Simulated by 0 volts being substituted 
for the data signal. 


Fixed level Characterized by the data signal being 
replaced by a fixed voltage in the range 
of 0.0 to plus 5.0 volts dc. 


The algebraic sum of a fixed level 
and the data signal. The value of the 
fixed voltage is from 0.0 to plus and 
minus 5.0 volts dc. The total output 
signal is within the range of minus 
0.5 to plus 5.5 volts dc. 


Consists of the d-c level of the data 
signal being increased or decreased at 
a rate set by the RATE/LEVEL control 
knob. The total output signal is from 
minus 0.5 to plus 5.5 volts dc. The 
drift rate can be varied from plus and 
minus 1 millivolt per second to plus 
and minus 1 volt per second. 


the fault selected by the operator. The INSERTION MODE switch has three 
positions: COMP, NORM and MAN. Inthe NORM position, faults cannot be in- 
serted. In the MAN position, a preselected fault is introduced into the line when 
the COMP-MAN-FAULT pushbutton is pressed. In the COMP position, a pre- 
selected fault is introduced into the data by a contact closure as directed by the 
computer program. When a manual fault is inserted, both the MANUAL and 
FAULT sections of the pushbutton will be lighted. In the computer fault mode, 
the COMP section will light continuously and the FAULT section will light only 
when the fault is present. The FAULT MODE switch has six positions for 
selecting the type of fault. Three settings on the switch vary the drift rate from 
one millivolt per second to one volt per second when used with the RATE/LEVEL 
potentiometer. The RATE/LEVEL potentiometer also sets the fixed and offset 
fault levels. 
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@ 1-189. Analog panel 30A1A5 consists of a switch relay matrix for the 20 analog 
channels to be faulted and analog fault modules 29A5A2A1 through 29A5A2A20 
contain the circuits necessary to produce the faults listed in table 1-6. The 
channel information to be faulted passes through the analog panel, the control 
panel, and into the fault module. The information is faulted and returned to the 
analog panel for transmission to the monitors and PCM equipment. 


NOTE 


For comprehesive coverage of the North Electric Crossbar 
Switching Network, refer to the Technical Manual Instructions 
and Parts Breakdown, T.O. 8S3-2-57-1. 


1-190. Processing Digital Data, Table 1-7 lists the characteristics of the 
digital inputs to the subsystem. The 40-bit G&N serial word is processed by 
the PCM equipment but cannot be monitored or faulted. Like the analog circuits, 
384 of the 400 digital lines entering the subsystem at input connectors go to the 
format patch panel and are patched to outputs terminating at the fault patch 
board. Normally 224 of these inputs are connected to the fault patch board out- 
put lines so that the data is applied directly to the monitor and PCM telemetry 
equipment. Eighty-eight other lines from the fault patch board are permanently 
@ connected to four digital word fault circuits in parallel to form one 32-bit word, 
one 24-bit word, and two 16-bit words. These words, which may be faulted, 
are then applied to the monitor and PCM telemetry equipment. In addition, the 
32-bit word is applied to the command module GMT readout. 


1-191. Bi-level Monitor Channel Subpanel. This section provides random 
access to five 8-bit readouts for 39 groups of 8 lines each. Digital monitors and 
controls, a digital monitor selection matrix, and a monitor selection decoder 
comprise this section. 


1-192. The digital monitors and controls are shown in figure 1-39. Each of 

the five readouts consists of eight lamps: one for each bit monitored. A lighted 
lamp represents a binary 1. A GROUP switch associated with each of the five 
readouts enables the operator to select one of the 39 eight-line groups. To 
obtain a readout, the operator sets the GROUP switch to the channel number de- 
sired. The DIGITAL MONITOR switch is pressed to activate the circuit. 


NOTE 
Dialing Group 18 will provide the light display that is present 
& on the PCM test panel in cabinet 34. 
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Table 1-7. Characteristics of Digital Input Signals 


Characteristics Description 
For Parallel Data Only 
Source impedance: Not more than 5,000 ohms 
Voltage levels Binary 0 = 0.0 plus or minus 
0.5 volts 
Binary 1 = plus 3.5 to plus 10.0 
volts 
Quantity 312 bits 
For 40-Bit, Return-to- Zero Serial Word 


Source impedance: Not more than 100 ohms 


Input bit rate Equal to the PCM output bit rate 


Word rate 50 words per second - high data rate 


10 words per second - low data rate 
Pulse Characteristics: 


Voltage levels Binary 0 = minus 0.5 to plus 0.5 
volts 
Binary 1 = plus 3.5 to plus 10.0 
volts 


Pulse width 2 to 6 usec at 50 percent amplitude 
points 


Rise and fall times No more than 0.4 usec between the 
10 percent and 90 percent amplitude 
points 


Overshoot Less than 15 percent of full amplitude 


Data pulse delay Serial data pulse lags the leading edge 
of the bit sync pulse a maximum of 1.0 
usec. 
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Figure 1-39. Bi-Level Channel Monitor Subpanel 


1-193. The digital monitor selection matrix is a switching center for connecting 
the five selected digital bit groups to the readouts on 29A4Al1. The matrix 
essentially consists of four, 5 by 12 by 10 crossbar switches 30A2A8, -A9, A10,. 
and All. The 312 digital input lines enter the matrix in 39 groups of 8 lines each. 


NOTE 


For complete coverage of the North Electric Crossbar 
Switching Network, refer to the Technical Manual Instructions 
and Parts Breakdown, T.O. 8S3-2-57-1. 


1-194. The digital monitor selection decoder, 30A2A7, is similar to the analog 
monitor selection decoder. The decoder translates outputs from the GROUP 
and DIGITAL MONITOR switches into actuating currents for selecting circuits 
in the monitor selection matrix. 


1-195. Bi-Level Channel Malfunction Subpanel. Bi-level faults are single-bit 
(one-line) faults. The faults consist of substituting a constant binary 0 or a 
constant binary 1 for the signal. Bi-level channel malfunction subpanel 29A4A2 
and part of digital panel 30A1A6 comprise the bi-level faulting circuits. Sixteen 
digital lines, including lines that are bits of the parallel digital words can be 
faulted by patching the fault circuits into the lines at the fault patch board. 


1-196. Figure 1-40 shows the bi-level channel malfunction subpanel, which 
contains 16 sets of INSERTION MODE switches and COMP-MAN-FAULT indicator 
pushbuttons. The INSERTION MODE switch has five positions: NORM,COMP ON, 
COMP OFF, MAN ON, and MAN OFF. The COMP-MAN-FAULT pushbutton is 
pressed to introduce the fault selected. In the NORM position, faults are not 
introduced. In the COMP ON position, a continuous binary 1 is applied to the 
line upon a contact closure is directed by the computer program. In COMP OFF, 
a continuous binary 0 is applied similarly. In the MAN ON position, a continuous 
binary 1 is applied to the line. In the MAN OFF position, a continuous binary 0 
is applied similarly. Lighted windows in the COMP- MAN-FAULT pushbutton 
indicate the type of fault inserted and when the fault is present. (Refer to table 
1-8.) 
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Figure 1-40. Bi-Level Channel Malfunction Subpanel 


1-197. Digital panel 30A1A6 contains the switching relays for each of the 16 
lines to be faulted. Upon command from 29A4A2 the selected relay is energized 
to fault the associated line and to close the fault indication circuit. 


1-198. Digital Word Malfunction Subpanel. A digital word fault consists of 
substituting binary 0 (signal ground) for all bits of a word. Faults can be sub- 
stituted for a 32-bit parallel word, a 24-bit parallel word, and two 16-bit parallel 
words. In addition, there is space for faulting two additional words. Digital 
word malfunction subpanel 29A1A2 and part of digital panel 30A1A6 comprise 

the digital word fault circuits. 


1-199. Figure 1-41 includes the digital word malfunction subpanel, which con- 
tains six sets of INSERTION MODE switches and COMP-MAN-FAULT pushbuttons. 
The COMP-MAN-FAULT pushbutton is pressed to introduce the fault selected. 
Sets 5 and 6, which are spares, are wired but do not have associated relay cir- 
cuits in cabinet 30. The INSERTION MODE switch has three positions: COMP, 
NORM, and MAN. In COMP, a continuous binary 0 is applied to the line by a 
contact closure as directed by the computer program. In NORM, faults are not 
introduced. In MAN, a continuous binary 0 is applied to the line. Lighted windows 
in the COMP-MAN-FAULT pushbutton indicate the type of fault inserted and 

when the fault is present. (Refer to table 1-9.) 


1-200. Digital panel 30A1A6 contains four relays for faulting the four words. 

Upon command from the digital word malfunction panel (29A1A2), the selected 

relay is energized to fault the associated word and to close the fault indication & 
circuit. 
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Table 1-8. Bi-level Channel Malfunction Indications 


Conditions 


Computer 
COMP-MAN Fault 


INSERTION 
MODE 


6L-T 


Switch 


Position 


COMP OFF 


COMP ON 


NORM 
NORM — 
MAN OFF 
MAN OFF 
MAN ON 


MAN ON 


Note: 1 means energized; 0 means deenergized. 


FAULT Push- 
button Position 


Either 


Either 


Off 


On 


Contact 
Closed 


Upon 
command 


Upon 
command 


Fault Being 


Initiated 


Binary 0 upon 
command 


Binary 1 upon 
command 


None 
None 
None 
Binary 0 
None 


Binary 1 


Sections of Indicator Lighted 
MAN 


COMP 


1 


0 


FAULT 


Upon command 


Upon command 


T-T-TP-V9NS 


08-T 


INSERTION 
MODE COMP-MAN- 
Switch FAULT Push- 
Position button Position 


COMP Either 


NORM 
NORM 
MAN 


MAN 


Note: 1 means energized; 0 means deenergized. 


Table 1-9. Digital Word Malfunction Indications 


Conditions 
Computer 
Fault 
Contact 
Closed 


Upon 
command 


Fault Being 
Initiated 


Binary 0 upon 
command 


None 
None 
None 


Binary 0 


Sections of Indicator Lighted 


COMP 


i! 


MAN 


0 


FAULT 


Upon command 


T-T-T?¥-VOWS 


SM6A-41-1-1 


DIGITAL WORLD MALFUNCTION 


SPARE SPARE 


BSM1,. 41 


Figure 1-41. Digital Word Malfunction Subpanel 


1-201. TELEMETRY SUBSYSTEM MALFUNCTIONS. Included in the PCM 
simulation are 9 real PCM faults. In cabinet 30 there are 9 relays which, when 
receiving a ground through the MIU and peripheral control, insert a fault in some 
module of the PCM units. These faults are: 


a. PCM Fail No. 1 


1. Failure. The low level amplifier is disabled by opening the plus 15 
volt supply input lire. 


2. Result. The NRZ output data is erroneous on all low level analog 
channels. 


b. PCM Fail No. 2 


1. Failure. The 200/100 sps high speed gate is inhibited by shorting 
to ground the command input line from the programmer. 


2. Result. The NRZ code is in error for all 200/100 sps channels. 
c. PCM Fail No. 3 


1. Failure, A failure condition for the coder is implemented by 
shorting to ground the 128 bit output line to the digital multiplexer. 


2. Result. The NRZ code for all of the analog channels has a 0 for the 
most significant bit. 


d. PCM Fail No. 4 


1. Failure. The output of the bit sync driver is shorted to ground 
thereby inhibiting transfer of the serial word read in pulses. 
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2. Result. The NRZ code is all 0's for the 40 bit serial word. 


e. PCM Fail No. 5 


1. Failure. A failure condition in the output register module is caused 
by opening the plus bit rate input line from the programmer. 


2. Result. The NRZ output code remains constant as either all 0's or 
all l's. 


f. PCM Fail No. 6 


1. Failure. The type 1 module is failed by shorting to ground the plus 
bit rate output. 


2. Result. The NRZ code output remains constant as either all 0's or 
all l's. 


g. PCM Fail No. 7 


1. Failure. A failure condition in the clock output is simulated by 
shorting the 512 kc output to ground. 


2. Result. The NRZ code output remains either all 0's or all 1's. The 
sub-carrier reference outputs and the data rate timing outputs are at a down 
level (0 plus 0.5 volt). 


h. PCM Fail No. 8 


1. Failure. A failure condition for the counter matrix module is in- 
‘duced by shorting to ground one of the counter outputs. 


2. Result. Erroneous NRZ data is displayed due to loss of the programmer 
commands. 


i. PCM Fail No. 9 


1. Failure. A failure condition for the counter matrix module is in- 
duced by shorting to ground one of the counter outputs. 


2. Result. Erroneous NRZ data is displayed due to loss of the programmer 
commands. 


1-202. PCM IFTS Fault Display Panel. PCM IFTS fault display panel (30A2A1) 
contains 17 lamps for locating faults in the PCM equipment. Section II lists 

the modules associated with the lamps. The PCM IFTS RESET pushbutton turns 
off the lamps after the fault in the PCM equipment has been corrected. BIAS 


1-82 


SM6A-41-1-1 


controls on the panel are factory set potentiometers which control the lighting 
voltage of the indicators. Energizing relays on the PCM fault control and line 
driver panel (30A2A1) from a remote source can simulate faults in the PCM 
telemetry equipment to light the fault lamps on this panel. 


1-203. MESSAGE DATA. Table 1-10 contains a list of the telemetry messages 
and includes data used for message identification and signal tracing. 


1-204. Telemetry Channels. This column identifies the analog channels in 
numerical order by channel number and the bi-level channels by group number, 
eight channels per group. These numbers coincide with the control settings 
used on the telemetry console. 


1-205. Columns two and three contain the measurement identification and measure- 
ment description. Column four lists the plug and pin numbers assigned to each 
measurement at cabinet 30. 


1-206. Channel Code. The channel code identifies the sample rate, type of 
data, and channel number (by sample rate) assigned to each message as illus- 
trated in figure 1-42. 


1 
\_____ Channel Number 
A 
|______. "Tyne of data (analog) 
2 


|_______________ Number of Zero's in sample rate 
2 
L_____ First digit of sample rate 
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Figure 1-42. Channel Code 


1-207. The sample rate illustrated in figure 1-42 is 200, the data is analog, 
and the channel number for this sample rate is 1. 


1-208. For messages that appear in both the normal mode (51.2 KB/S) and the 
reduced mode (1.6 KB/S) the sample rate for the reduced mode is given as a 
prefix. For example, 10/11A2 indicates a sample rate of one time per second 
in the reduced mode and 10 times a second in the normal mode. ; 


1-209. The type of data code utilizes ''A" for analog, ''D" for digital, "DS" 

for digital serial, and "E" for event. The channel number that follows is 
assigned by sample rate and should not be confused with the telemetry channel 
listed in column 1, 
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-Table 1-10. Message Data 


Meas Id Prog Sym Device Channel 


cE0001x 
CE0002x 
CE0003x 
CE0004x 
CD0170x 
Cb0a71x 
CD0173x 
c00174x 
cpo120x 
CD0121X 
cp0101x 
cboo102x 
Cb0230x 
CD0251x 
cb0127x 
cb0128Xx 
CD0105x 
Cb0106x 
cD0023x 
cb0024x 
CD0140x 
Cbo141x 
CD0037X 
CD0038x 
Ce0007x 
CE0008x 
Cv0125x 
CU0126x 
cb0002x 
CU0315x 
Cb0130x 
cv0044x 
CU0062x 
CD0316xX 
CD0131X 
CD004>x 
CD0135x 


DO32 
D033 
D034 
D035 
D250 
D251 
D252 
D253 
DB06 
D807 
D810 
D811 
D812 
D813 
D814 
D815 
D816 
D817 
D818 
D819 
D820 
D821 
D829 
p&S0 
D847 
D848 
D&53 
D854 
E106 
£110 
Etit 
E112 


DBO 
DBO 
UBO 
DBO 
DBO 
DBO 
bBO 
DBO 
DBO 
DBO 
DBO 
DBO 
UBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
vBO 
DBO 
DBO 
D80 
UBO 
DBU 


(0657) 
(0660) 
(0661) 
(0662) 
(0653) 
(0654) 
(0655) 
(0656) 
(0665) 
(0666) 
(0667) 
(0670) 
(0671) 
(0672) 
(0673) 
(0674) 
(0675) 
(0676) 
(0677) 
(0700) 
(0701) 
(07uU2) 
(0703) 
(0704) 
(0705) 
(6706) 
(0663) 
(0664) 
(0651) 
(0707) 
(0710) 
(0712) 
(0652) 
(U712) 
(0713) 
(0714) 
(U715) 


TlmChannel 


TM/CH 


~ TM/CH 


TM/CH 
TM/CH 


TM/CH 


TM/CH 
TM/CH 
T™/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


23-4 
23-5 
23-6 
23e7 
22-6 
22-7 
22-8 
23-1 
24-5 
25-7 
20-7 
29-2 
20-3 
36-8 
21-2 
20-2 
372 
S73 
21-3 
21-4 
21-6 
21-38 
20-4 
29~1 
235-8 
24-1 
22-1 
22-2 
2t-1 
3202 
29-5 
2500 
21-7 
20-6 
24-6 
32-4 
35-7 


Pem Slot 


Cab 30 In Sys Sh 


30A1J5=20 
30ALJ5~21 
30A1J5-22 
30A1J5-23 
3UALJ5=-14 
30A1J5-15 
30A1J5-16 
30A155-17 
30A1J5-29 
30ALJ5-39 
30A1J4-39 
30A1J6=26 
30A154-35 
3UA1J8-08 
30ALJ5-02 
3UALI4=34 
3UALJ8~10 
3UALJ8-11 
30A1J5=03 
30A1J5-04 
30A1J5-06 
30A1U5-08 
30A1N4=36 
3UA1U6-25 
30A1U5*24 
3UALI5S~-25 
30A1J5-09 
3uALJ5~10 
30A1J5-01 
30A1J7-10 
30A1J6-27 
3UALJ5=40 
30A1N5-07 
30A1J4-38 
30A1J5-=30 
3UA1JN7*12 
30A157-39 


914-14 
914-14 
914-15 
914-15 
914-13 
914213 
914-13 
914-19 
914-19 
914-19 
914-19 
914-19 
914-19 
914217 
914-14 
914-19 
914-17 
914-17 
914-13 
914-13 
914-13 
9149214 
914-19 
914°19 
914-15 
914215 
914-14 
914-14 
914-14 
914919 
914019 
914°19 
914-14 
914°19 
914-19 
914-19 
914-17 


T-T-TP-VONS 


Table 1-10. Message Data (Cont) 


Meas Id Prog Sym Device Channel ~TlmChannel PcmSlot Cab 30 in Sys Sh 
‘CD0136x €811 DBO 462 (0716) TM/CH 36-5 SLOT 0512 30A1J8=-05 914-17 


CT0141x GO099 DBO 636 (1174) TM/CH S691 SLOT 0511 S0A1J6-01 914-17 
CG5020x 6289 DBO 128 (0200) TM/CH 27-6 SLOT 0127 S3uUA1J6"14 914-16 
CG5021x G290 DBO 129 (0201) TM/CH 2707 SLOT 0127 30A1J6*°15 914-16 
CG5022x G291 DBO 130 (0202) TM/CH 278 SLOT 0127 30A1J6"°16 91416 
CG5023xX G292 DBO 134 (0203) TM/CH 26-1 SLOT 0247 30A1J6-17 914-16 
CG5024x G2935 DBO 132 (0204) TM/CH 28-2 SLOT 0247 S0A1J6-18: 914-16 
CG5025xX G294 DBO 133 (0205) TM/CH 28-3 SLOT 0247 3UA1J6°19 914-16 
CG5026x G295 DBO 134 (0206) TM/CH 28-4 SLOT 0247 30A1J6-20 5 914-16 
CG5Q027X G296 DBO 135 (0207) TM/CH 2695 SLOT 0247 30A1J6"21 914-16 
CG5028x G297 DBO 136 (0210) TM/CH 28-6 SLOT 0247 30A1J6-22 914-16 
CG5029x G298 DBO 137 (0211) TM/CH 28-7 SLOT 0247 30A1J6°23 914-16 
CGi5335xX 6406 DBO 637 (1175) TM/CH 26-4 SLOT 0123 30A1J6=04 914-16 
CGi503X G451 DBO 609 (1141) TM/CH 2601 SLOT 0123 S0A1J6-01 914-15 
CG15135xX G452 DBO 6106 (1142) TM/CH 26-2 SLOT 0123 30A1J6-02 914-15 
CG5000X 6453 DBO 611 (1143) TM/CH 2605 SLOT 0123 30A1J6-05 914-19 
CG5001x 6454 DBO 612 (1144) TM/CH 26-6 SLOT 0123 30A1J6-06 914-19 
CG5002X 6455 DBO 613 (1145) TM/CH 26-7 SLOT 0123 30A1J6-07 914-19 
CG5030X 6457 DBO 614 (1146) TM/CH 28-8 SLOT 0247 30A1J6°24 914-15 
CGS006X G486 DBO 615 (1147) TM/CH 27-3 SLOT 0127 30A1J6-11 914-16 
CG5003X 6487 DBO 616 (1150) TM/CH 26-8 SLOT 0123 S30A1J6-08 914-16 
CG5005x G488 DBO 617 (1151) TM/CH 27-2 SLOT 0127 30A1J6°10 914-16 
CG5008xX G489 DBO 618 (1152) TM/CH 2725 SLOT 0127 30A1J6-13 914-16 
CG5007X G490 DBO 638 (1176) TM/CH 27-4 SLOT 0127 30A1J6-12 914-16 
CGi523xX 6493 DBO 091 (0133) TM/CH 26-3 SLOT 0123 30A1J6-03 914-16 
CH3185X H157 DBO 579 (1103) TM/CH 1601 SLOT 0449 30A1J4-01 914-12 
CHO103X H217 DBO 570 (1072) TM/CH 30#5 SLOT 0255 30A1J6-37 914-15 
CH0101X H218 DBO 574 (1073) TM/CH 3093 SLOT 0255 S3UA1J6"-55 914-15 
CHO100X H219 DBO 572 (1074) TM/CH 325 SLOT 0379 S0ALJ7“135 914-19 
CHO102X H220 DBO 573 (1075) TM/CH 30-4 SLOT 0255 30A1J6"36 914-15 
CH1103X H221 DBO 574 (1076) TM/CH 35-8 SLOT 0507 30A1J7-40 914-17 
CH1101X H222 DBO 575 (1077) TM/CH 30-6 SLOT 0255 30A1J6-40 914-15 
CH1100xK H223 DBO 576 (1100) TM/CH 24-8 SLOT 0196 S30A1JU5=32 914-19 
CH1102X H224 DBO 577 (1101) TM/CH Siei SLOT 0375 30A1J7*°01 914-15 
CH4320X. H318 DBO 523 (1013) TM/CH 04-1 SLOT 1098 30A1J1-25 914-09 
CH43521X 518 DBO 523 (1013) TM/CH 04-2 SLOT 0098 30A1J1*-26 914-09 


CHO087xX H929 DBO (1104) TM/CH 01-1 SLOT 0009 SO0A1Ji-01 914-15 
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98-T 


Meas Id 


§C2325x 
CS$0150x 
BS0016X 
8S0020x 
BS0030Xx 
BS00352x 
BS0034X 
BSO0036Xx 
BS0038x 
BS0040Xx 
CHO088XxX 
CHOO089X 
CHO0090X 
CH1087X 
CH1088x 
CH1089X 
CH1090X 
CH2087X 
CH2088X 
CH2089X 
CH2090X 
CH2091X 
CH2092X 
CH2093X 
CH2094X 
Cs0100Xx 
Cs0101x 
$S0120%x 
§so121x 
$C2120x 
$C02121%x 
$C2122x 
$C2125x 
§$C2126xX 
$C2127%x 
S$U23523x 
S$C23524Xx 


Table 1-10. Message Data (Cont) 


Prog Sym Device Channel 


T368 
T369 
T370 
TS71 
1372 
T373 
T374 
T375 
1376 
1377 
H9 50 
H936 
H937 
H938 
H939 
H940 
H941 
H942 
H943 
H944 
H945 
H946 
4947 
4948 
H949 
1354 
T355 
T356 
1357 
T360 
T361 
T362 
1363 
T364 
T365 
T366 
T367 


DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DB0 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DRO 


039 
467 
468 
469 
470 
471 
472 
473 
474 
475 
581 
582 
583 
584 
585 
586 
587 
586 
589 
590 
591 
592 
593 
594 
595 
463 
464 
465 
466 
034 
032 
033 
034 
035 
036 
037 
038 


(0047) 


(0723) 
(0724) 
(0725) 
(0726) 
(0727) 
(0730) 
(0731) 
(0732) 
(0733) 
(1105) 
(1106) 
(1107) 
(1110) 
(79433 
(1112) 
(1113) 
(1114) 
(1115) 
(1116) 
(1117) 
(1120) 
(1121) 
(1122) 
(1123) 
(0717) 
(0720) 
(0721) 
(0722) 
(0037) 
(0040) 
(0041) 
(0042) 
(0043) 
(0044) 
(0045) 
(0046) 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
™/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


~ TlmChannel 


20-1 
36°6 
S226 
S3e1 
33-3 
35"4 
35-5 
35-6 
33-7 
335-6 
01-2 
01-35 
01-4 
01-5 
01-6 
01-7 
01-38 
02-1 
02-2 
02-3 
b2-4 
02-5 
02-6 
02-7 
02-6 
3501 
35-2 
3525 
35-6 
1991 
1922 
19<3 
19=4 
19-5 
19-6 
19-7 
19-6 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


Pcm Slot 


0577 
0511 
0379 
0383 
0383 
0583 
0383 
0383 
0383 
0383 
0009 
0009 
0009 
0009 
0009 
0009 
0009 
0010 
n010 
0010 
0010 
0010 
0010 
0010 
0010 
0507 
0507 
0507 
0507 
0452 
0452 
0452 
0452 
0452 
0452 
0452 
0452 


Cab 30 In Sys Sh 


SUALI4-35 
3UA1J8-06 
SU0A1J7-14 
SUALJ7=17 
SOALJ7-19 
SuUA1J7=20 
SOA1LJ7=-21 
S0A1J7-22 


SO0A1LJ7=23. 


SUALJ7-24 
30A1J1°02 
SUA1J1-05 
SUALJ1<-04 
3UA1J1-05 
SUA1J1-06 
30A1J1°07 
30A1J1°U8 
30A1J1-°09 
30A1J1-10 
SUALJ1<11 
3UA1J1-12 
SUAL1J1-13 
SO0ALJ1i-14 
S0A1J1°15 
SUA1J1°16 
SUALI7=33 
SUALJ7-54 
SOALJ7-37 
SOALJS7=38 
S0A1J4-25 
S0A1JU426 
SUALI4=°27 
50A1J4-28 
S0A1LN4"29 
SUALJI4-30 
SUALI4@S1 
3U0A1J4=32 


914-13 
914-17 
914-19 
914-17 
914-17 
91417 
914-17 
914-17 
914-17 
914°17 
91415 
914-15 
914-15 
914-15 
914-15 
914-15 
914-12 
914-12 
914-12 
914-12 
914-12 
914-12 
914-12 
914-12 
914-12 
914-15 
914-15 
914-15 
914-15 
914-12 
914-12 
914-12 
914-15 
914-13 
914-13 
914-15 
914-13 


T-I-T?-V9IWS 


Meas Id 
"BS0042x 
8S0044x 
BS0060X 
8S0061X 
CS0080x 


CDO1iSsev. 


cv01a3v 
CD0134V 
$C2220X 
§$C2121x 
$C2122x 
SC2125x 
$C2126x 
$C2127x 
SC23235xK 
SC2324x 
S$C2325X 
CG1523x 
CG5020Xx 
CG5021x 
CG5022x 
CG5023x 
CG5024x 
CG5025x 
CG5026x 
CG5027x 
CG5028xX 
CG5029Xx 
cboo002x 
CD0062x 
CD0170x 
CD0171Xx 
CD0173xX 
CD0174x 


CE0001x— 


CE0002x 
CE0003x 


Prog Sym Device Channel 


1378 
T379 
T380 
T3861 
T382 
T383 
T3584 
T385 
T360 
T361 
T362 
T363 
T364 
T365 
7366 
1367 
T368 
G493 
G2a9 
G290 
G291 
6292 


G293 


G294 
G295 
G296 
G297 
G298 
E108 
E208 
D250 
0251 
D252 
D253 
DO32 
D033 
D034 


DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 


-.DBO 


DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 


 pBo 


DBO 
DBO 
DBO 
DBO 
DBO 
DB0 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 


476 
477 
478 
479 
480 
481 


482 © 
483. 


031 
032 
033 
034 
035 
036 
037 
038 
039 
091 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
425 
426 
427 
428 
429 
430 
431 
432 
433 


(0734) 
(0735) 
(0736) 
(0737) 
(0740) 
(0741) 
(0742) 
(0743) 
(0037) 
(0040) 
(0041) 
(0042) 
(0043) 
(0044) 
(0045) 
(0046) 
(0047) 
(0133) 
(0200) 
(0201) 
(0202) 
(0203) 
(0204) 
(0205) 
(0206) 
(0207) 
(0210) 
(0211) 
(0651) 
(0652) 
(0653) 
(0654) 
(0655) 
(0656) 
(0657) 
(0660) 
(0661) 


Table 1-10. Message Data (Cont) 


“‘Tlm Channel Pcm Slot 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 
TM/CH 
™/CH 


S$4e1 
34-2 
34035 
3404 
34e7 
25-1 
25-2 
25-3 
1991 
19¢2 
19¢3 
19<4 
1985 
19-6 
19°7 
19-8 
20-1 
260e35 
276 
2707 
278 
28-1 
2822 
2845 
26-4 
285 
28-6 
26-7 
21-1 
21-7 
22-6 
22-7 
22-8 
25-1 
23-4 
2525 
23-6 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


0503 
0503 
0503 
0503 
0503 
0119 
0119 


0119; 


0452 
0452 
0452 
0452 
0452 
0452 
0452 
0452 
0577 
0123 
0127 
0127 
0127 
0247 
0247 
0242 
0247 
0247 
0247 
0247 
0578 
0578 
0579 
0579 
0579 
0580 
0580 
0580 
0580 


Cab 30 In 


30A1N7-25 
30A1I7-26 
3UA1J7-27 
30A1J7-28 


“S0ALI7=31 


30A1N5-33 
30A1J5=°34 
30A1J5<35 
30A134-25 
30A1J4=26 
30A1J4-27 
30A1J4-28 
30A1U4=29 
30A1J4=30 
30ALJ4-31 
30A1U4=32 
30A1J4-33 
30A1J6=-903 
30A1J6°14 
30A1J6°15 
30A1J6°16 
30A1J6°17 
30A1J6-18 
30A1J6-19 
30A1J6-20 
30A1U6-21 
30A1LJ6~22 
30A1J6=23 
30A1J5=-01 
30A1J5=07 
30A1J5-14 
30A155=15 
3GA1J5-16 
30A1J5=17 
30A1J5=20 
3OALU5<21 
30A1J5-22 


Sys Sh 
914°17 
914-17 
914-17 
914°17 
914-17 
914-19 


(914-19 
914-19 


914-12 
914-12 
914-12 
914-13 
914-13 
914-13 
914°13 
914-13 
914-13 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-14 
914-14 
914-13 
914-13 
914-13 
914-19 
914-14 
914-14 
914-15 


T-I-T?-V9SNS 


88-T 


Meas Id 


CE0004X 
cD0125x 
CD0126x 
c00120x 
cpo121x 
Cb0101Xx 
cpo102x 
Cbvo0230x 
cuv0251x 
cb0127x 
CD0128Xx 
Cb0105x 
CD0106x 
CU0023x 
coo0024x 
CbD0140X 
CD0141x 
CD0037x 
CLD0038X 
CE0007x 
CEN008x 
CD0315x 
cv0130x 
CD0044x 
CD0316x 
Cpo131x 
Cv0045x 
C00135x 
CD0136X 
Cso01U0Xx 
Cso101x 
$so0120x 
$$0121x 
cso0i50x 
BS0016x 
BS0020x 
BS0030x 


Table 1-10. 


Prog Sym Device Channel 


DN35 
D853 
D854 
0806 
D807 
D810 
D811 
D812 
D813 
D814 
D815 
D816 
D817 
D818 
D819 
D820 
D821 
D829 
D830 
D847 
0848 
E110 
[i ses Op E 
E112 
E210 
t2i1 
E212 
E810 
e611 
T354 
T355 
1356 
T357 
T369 
7370 
Tse 
1372 


DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
vBO 
DBO 
DBO 


434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
446 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 


(0662) 
(0663) 
(0664) 
(0665) 
(0666) 
(0667) 
(0670) 
(0671) 
(0672) 
(0673) 
(0674) 
(0675) 
(0676) 
(0677) 
(0700) 
(0701) 
(0702) 
(0703) 
(0704) 
(0705) 
(0706) 
(0707) 
(0710) 
(0711) 
(0712) 
(0713) 
(0714) 
(0715) 
(0716) 
(0717) 
(0720) 
(0721) 
(0722) 
(0723) 
(0724) 
(0725) 
(0726) 


TM/CH 
TM/CH 
TM/CH 
™4/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


~ Tlm Channel 


2327 
22-1 
22-2 
24-9 
25-7 
2027 
29-2 
20-3 
36-8 
21-2 
20-2 
372 
37-3 
2193 
21-4 
21-6 
2128 
2024 
29-1 
235-8 
24-1 
32-2 
2923 
2528 
20-6 
24-6 
32-4 
35-7 
3625 
35-1 
35-2 
3525 
35-6 
36-6 
32-6 
S3e1 
S325 


Message Data (Cont) 


Pcm Slot 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


0580 
0579 
0579 
0196 
0119 
0577 
0251 
0577 
0511 
0578 
0577 
0631 
0631 
0576 
0578 
0578 
0578 
0577 
0251 
0580 
0196 
0379 
9251 
0119 
0577 
0196 
0579 
0507 
9511 
0507 
0507 
0507 
0507 
0511 
0379 
9383 
0583 


Cab 30 In Sys Sh 


SUALI5S<23 
S0A1J5-09 
30A1J5-10 
SOALJ5=29 
SU0A1LJ5<59 
30A1JN4=39 
30A1J6-26 
30A1J4-°35 


30A1U8-08 


30A1U5-02 
S0ALJS4°354 
S0A1LJ8-10 
SUALJB-11 
SGALJ5-03 
SUA1J5~-04 
SUALJ5=-06 
3UA1J5-08 
30A1J4-°56 
S0A1J6-25 
3UA1J9~-24 
3UA1J5°25 
SO0ALJ7-10 
SUALJ6~-27 
3uUA1J5=40 
SUA1J4-38 
SuA1J5=350 
SUALJI7=12 
SUALJ7=39 
30A1J8-05 
SUALJI7=3535 
SUALJ7=34 
S0A1J7°37 
SUA1J7=38 
S0A1J8-06 
SOA1LJ7-14 
SUALJ7-17 
3UA1J7~°19 


914-15 
914-14 
914-14 
914-19 
914-19 
914-19 
914-19 
914-19 
914-17 
914-14 
914-19 
914917 
914-17 
914-13 
914-15 
914013 
914°14 
914019 
914°19 
914-15 
914°15 
914-19 
914-19 
914-19 
914-19 
914-19 
914-19 
914-17 
914-17 
914-15 
914-15 
914-15 
914-15 
914-17 
914-19 
914-17 
914-17 


T-T-TP-V9NS 


68-1 


Meas. Id 
8S0032x 
BS0034x 
BS0036x 
BS0038XxX 
BS0040x 
BS0042x 
BS0044x 
BS0060Xx 
BS0061%X 
cso0080x 
CDO0132vV 
CD0133V 
CD0134V 
CH4320x 
CH4321X 
CHO103X 
CHO101X 
CHO100Xx 
CHO0102Xx 
CH11035X 
CH1101X 
CH1100X 


CH1i102x 


CH3185X 
CHOO87X 
CHO088X 
CHOO089X 
CHOO090X 
CH1087X 
CH1088X 
CH1089X 
CH1090X 
CH2087X 
CH2086X 
CH2089X 
CH2098X 
CH2091X 


Prog Sym Device Channel ~ 


T373 
T7374 
T375 
1376 
7377 
T378 
1379 
T3860 
T381 
1382 
T383 
T1384 
T385 
4318 
H318 
H217 
4218 
H219 
H220 
H221 
H222 
H223 
H224 
H157 
H929 
H930 
H936 
H937 
H938 
H93S9 
H946 
H944 
H942 
H943 
H944 
H945 
H946 


DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 


Table 1-10. Message Data (Cont) 


471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
523 
523 
570 
571 
572 
573 
574 
575 
576 
577 
579 
560 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 


(0727) 
(0730) 
(0732) 
(0732) 
(0733) 
(0734) 
(0735) 
(0736) 
(0737) 
(0740) 
(0741) 
(0742) 
(0743) 
(1013) 
(1013) 
(1072) 
(1073) 
(1074) 
(1075) 
(1076) 
(1077) 
(1100) 
(1101) 
(1103) 
(1104) 
(1105) 
(1106) 
(1107) 
(1110) 
(1144) 
(1112) 
(1113) 
(1114) 
(1115) 
(1116) 
(1117) 
(1120) 


Tlm Channel 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 
T™™/CH 
TM/CH 
TM/CH 
TM/CH 


S5=4 
3325 
33-6 
33-7 
33-8 
34-4 
34-2 
3425 
3404 
3407 
25-1 
25-2 
2523 
04-1 
04-2 
3025 
30-<3 
3205 
30-4 
55-8 
308 
24-8 
Siei 
16-1 
Oie1 
0i-2 
01-3 
01-4 
01-5 
01-6 
01-7 
01-8 
02-1 
022 
12-3 
02-4 
N2e5 


Pcm Slot 


SLOT 
SLOT 
SLUT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


0383 
0383 
0383 
0383 
0383 
0503 
0503 
0503 
0503 
0503 
0119 
0119 
0119 
0098 
0098 
0255 
0255 
0379 
0255 
0507 
0255 
0196 
0375 
04.49 
0009 
0009 
0009 
0009 


‘0009 


0009 
0009 
0009 
0010 
0010 
9010 
9010 
0010 


Cab 30 In 


30A1J7-20 
SOALJ7 =21 
3UA1J7-22 
30A1N7=-23 
30A1N7°24 
30A1N7-25 
30A1J7=26 
30A157 227 
30A1JN7-28 
SUALS7=31 
30A1JU5-33 
30A155-34 
30A1U5-35 
30A1J1-25 
30A1J1=-26 
30A1J6=37 
30A1J6-35 
3U0A1J7-13 
30A1J6-36 
30A1J57-40 
3uA1J6-40 
30A1J5=352 
3OALJ7=-01 
30A1N4-02 
30A1J1-01 
30A1J1-02 
30A1J1-03 
30A1J1=04 
30A1J1+05 
30A1JU1-06 
30A1U1-07 
30A1J1-08 
30A1N1-°09 
30A1J1°10 
SOALJ1°11 
3UA1J1-12 
3OALJ1-13 


T-I-T?V-VONS 


06-T 


Table 1-10. Message Data (Cont) 


Meas Id Prog Sym Device Channel 


CH2092X 
CH2093X 
CH2094X 
CG1503xX 
CG1513x 
CG5000X 
CG5001x 
CG5002x 
CG5030x 
CG5006X 
CG5003x 
CG5005x 
CG5008x 
CT0141x 
CG1533x 
CG5007x 
CE0001x 
ceoo02x 
CE0003x 
CE0004x 
Cuo170x 
CD0171x 
CD0173x 
Cb0174x 
Cv0120x 
Cd0121x 
Cp0101x 
Cv0102x 
Co0230x 
covo2e3six 
CD0127xK 
Cb0126x 
Cv0105x 
Cu0106x 
Co0023x 
Cb0024x 
C00140x 


H947 
H948 
H949 
G451 
G452 
G453 
G454 
G455 
G457 
G486 
6487 
G488 
G489 
GO99 
6406 
G490 
DOS2 
0N33 
DN34 
D035 
D250 
D251 
D252 
D253 
D806 
D807 
D810 
D811 
b812 
D813 
D814 
D815 
D816 
D817 
D818 
D819 
De&20 


D80 
DBO 
DsO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DRO 
DBO 
DBO 
DBU 
DBO 
DBO 
DBU 


593 
594 
595 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
636 
637 
638 
431 
432 
433 
434 
427 
428 
429 
430 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 


41121) 


(1122) 
(1123) 
(1141) 
(1142) 
(1143) 
(1144) 
(1145) 
(1146) 
(1147) 
(1150) 
7751) 
(1152) 
(1174) 
(1175) 
(1176) 
(0657) 
(0660) 
(0661) 
(0662) 
(0653) 
(0654) 
(0655) 
(0656) 
(0665) 
(0666) 
(0667) 
(0670) 
(0671) 
(0672) 
(0673) 
(0674) 
(0675) 
(0676) 
(0677) 
(0700) 
(0701) 


Tlm Channel 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
™M/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
™M/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


02-6 
02-7 
02-8 
26-1 
26-2 
2625 
26-6 
26-7 
28-6 
27-5 
268 
27-2 
27-5 
36-1 
26-4 
27-4 
25-4 
2345 
23-6 
235-7 
22-6 
22-7 
22-8 
25-1 
2425 
25-7 
20-7 
29"2 
20¢3 
36°30 
21-2 
20-2 
S72 
37-3 
21-5 
21-4 
21-6 


Pcm Slot 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


0010 
0010 
0010 
0123 
0123 
0123 
0123 
0123 
0247 
0127 
0123 
0127 
0127 
0511 
0123 
0127 
0580 
0580 
0580 
0580 
0579 
0579 
0579 
0580 
0196 
119 
0577 
0251 
0577 
0511 
0578 
0577 
0631 
N631 
0578 
0578 
0578 


Cab 30 In Sys Sh 


SGALJ1°14 
30A1J1°15 
SUA1J1°16 
SUALJ6-01 
SUALJ6=02 
30A1J6-05 
30A1J6-06 
30A1J6-07 
SUA1LJ6"24 
S0ALJ6-1i1 
30A1J6-08 
S0A1J6-10 
SUALJ6"15 
SU0A1IB-01 
30A1J6-04 
S0A1LJ6012 
S0A1J5-20 
SOA1J5-21 
SOQA1J5=22 
SO0ALI5<23 
30A1J5-14 
30A1J5-15 
30A1J5-16 
S0A1LJ5°17 
SUA1LJ5-29 
SUALJ5-39 
SO0AL1J4-39 
30A1J6-26 
S0A1 5435 
30A1J8-08 
SUA1J5=02 
S0A1J4=-34 
30A1J8-10 
SOALJ8-11 
SUA1J5=03 
S0A1J5-04 
3UA1J5-06 


914-12 
914-12 
914-12 
914215 
914-15 
914-19 
914-19 
914-19 
914015 
914-16 
914-16 
914-16 
914-16 
914-17 
91416 
914-16 
914-14 
914-14 
914-15 
914-15 
914-13 
914-13 
914-13 
914-19 
914-19 
914-19 
914-19 
914-19 
914-19 
914-17 
914-14 
914-19 
914-17 
914-17 
914913 
914-13 
914-13 


T-T-TP-VIWNS 


T6-T 


Meas Id 
CD0141x 
cD0037x 
CDO0038x 
CE0007X 
CE0008x 
cD0125x 
CD0126x 
cdo000g2x 
CD0315XxX 
CD01350x 
CD0044xX 
CO0062x 
CD0316xX 
CD0131x 
C00045x 
CD01355x 
CD0136x 
CT0141x 
CG5020X 
CG5021X 
CG5022x 
CG5023X 
CG5024x 
CG5025x 
CG5026Xx 
CG5027x 
CG5028x 
CG5029x 
CG1533xX 
CG1503x 
CG15135x 
CG5000X 
CG5001x 
CG5002x 
CG5030X 
CG5006x 
CG5003Xx 


Table 1-10. Message Data (Cont) 


Prog Sym Device Channel 


D821 
D829 
D830 
D847 
D848 
D853 
D854 
E108 
E110 
E111 
€112 
E208 
E210 
E211 
E2i2 
£810 
E811 
G099 
G289 
G290 
G291 
G292 
G293 
G294 
G295 
G296 
G297 
G298 
G406 
G451 
G452 
G453 
G454 
G455 
G457 
G486 
G487 


bBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
UBO 
DBO 
DBO 
DBO 


450 
451 
452 
453 
454 
435 
436 
425 
455 
456 
457 
426 
458 
459 
460 
461 
462 
636 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
637 
609 
610 
611 
612 


(0702) 
(0703) 
(0704) 
(0705) 
(0706) 
(0663) 
(0664) 
(0651) 
(0707) 
(0710) 
(0711) 
(0652) 
(0712) 
(0713) 
(0714) 
(0715) 
(0716) 
(1174) 
(0200) 
(0201) 
(0202) 
(0203) 
(0204) 
(0205) 
(0206) 
(0207) 
(0210) 
(0211) 
(1175) 
(1141) 
(1142) 
(1143) 
(1144) 
(1145) 
(1146) 
(1147) 
(1150) 


Tlm Channel 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


21°8 
2094 
29-1 
23-8 
24-1 
22-1 
22-2 
2191 
32-2 
29-3 
25-8 
21-7 
20°6 
24-6 
3204 
35-7 
365 
36-1 
27-6 
2707 
27-8 
28-1 
28-2 
28-3 
28-4 
28-5 
28-6 
2807 
26-4 
26"1 
26-2 
26<5 
26-6 
26°7 
28-8 
2703 
26<8 


Pcm Slot 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


0578 
0577 
0251 
0580 
0196 
0579 
0579 
0578 
0379 
0251 
0119 
0578 
0577 
0196 
0379 
0507 
0511 
0511 
0127 
0127 
0127 
0247 
0247 
0247 
0247 
0247 


0247 
0247 


0123 


0123 
0123 
0123 
0123 
0123 
0247 
0127 
0123 


Cab 30 In 
30A1J5-08 
30A1J4-36 
SUA1J6=25 
30A1J5=24 
30ALN5-25 
SO0ALJ5-09 
30A1J5°10 
SOA1J5-01 
30A1J7-10 
30A1J6-27 
30A1JN5-40 
30A1J55-07 
30A1J34-358 
30A1J5-30 
3O0ALJ7-12 
3SO0ALJ7°39 
30A1J8-05 
SUA1LJ8-01 
30A1J6°14 
30A1J36°15 
30A1J6°16 
30A1J6°17 
30A1J6°18 
3UA1J6°19 


S0AIJ6-20. 


SOALJ6~21 
SO0AL1J6-22 
S0A1J6-25 
SOA1J6-04 
SOA1LJ6°01 
SOALJ6-02 
30A1J6-05 
SUALJ6-uU6 
SO0ALJ6-07 
SO0ALJ6-24 
S0ALJ6e11 
30A1J6-08 


Sys Sh 


914-14 
914-19 
914-19 
914°15 
914-15 
914-14 
914-14 
914-14 
914-19 
914-19 
914-19 
914-14 
914-19 
914-19 
914-19 
914-17 
914-17 
914-17 
91416 
914-16 
914-16 
914°16 
914-16 
91416 
914-16 
914-16 
914-16 
914-16 
914-16 
914-15 
914015 
91419 
914-19 
914-19 
914-15 
914-16 
914-16 


T-T-T?-VOWS 


26-1 


Table 1-10. Message Data (Cont) 


Meas Id Prog Sym Device Channel 


CG5005x 
CG5008x 
CG5007Xx 
CG1525x 
CH3185X 
CHO105X 
CH0101Xx 
CHO100Xx 
CHO102x 
CH11035Xx 
CH1101x 
CH1100x 
CH1102Xx 
CH4320X 
CH4321X 
CHOO87x 
CHO088xX 
CHOOB9X 
CHOO90X 
CH1087x 
CH1088x 
CH1089X 
CH1i090X 
CH2087X 
CH2088X 
CH2089x 
CH2090X 
CH2091X 
CH2092X 
CH2093X 
CH2094X 
CS0100X 
Cs0101x 
$30120X 
$30121Xx 
$C2120x 
$C2121x 


G488 
G489 
G490 
6493 
H157 
H217 
H218 
H219 
H220 
H221 
H222 
H223 
H224 
H318 
H318 
H929 
H930 
H9 36 
H937 
H938 
H939 
H940 
H944 
H942 
H943 
H944 
H945 
H946 
H947 
H948 
H949 
1354 
T355 
7356 
T357 
T360 
T361 


DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
LBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DRO 


617 
616 
638 
091 
579 
570 
ark 
572 
573 
574 
575 
576 
577 
523 
525 
580 
561 
582 
383 
584 
585 
586 
587 
588 
589 
590 


(1151) 
(1152) 
(1176) 
(0133) 
(1103) 
(1072) 
(1073) 
(1074) 
(1075) 
(1076) 
(1077) 
(1100) 
(1101) 
(1013) 
(1013) 
(1104) 
(1105) 
(1106) 
(1107) 
(1110) 
(1111) 
(1112) 
(1113) 
(1114) 
(1115) 
(1116) 
(1117) 
(1120) 
(2221) 
(1122) 
(1123) 
(0717) 
(0720) 
(0721) 
(0722) 
(0037) 
(0040) 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
™/CH 
TM/CH 


“Tlm Channel 


27-2 
2725 
27-4 
26-3 
161 
50-5 
30-3 
32¢5 
S004 
3528 
3038 
24-8 
S191 
04-1 
04-2 
011 
01-2 
01-3 
01-4 
01-5 
01-6 
01-7 
01-8 
02-1 
02-2 
02-3 
02-4 
02-5 
02-6 
02-7 
02-8 
35-1 
35-2 
35<5 
35-6 
19¢1 
19-2 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
‘SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLUT 
SLOT 
SLOT 


Pcm Slot 


0127 
0127 
0127 
0123 
0449 
0255 
0255 
0379 
9255 
0507 
0255 
0196 
9375 
0098 
9098 
0009 


0009. 


0009 
0009 
0009 
0009 
0009 
0009 
0010 
0010 
0010 
0010 
0010 
0010 
0010 
0010 
0507 
0507 
0507 
0507 
0452 
0452 


3UA1J6-10 
3UA1LU6-13 
30A1J6°12 
30A1J6-03 
30A1U4-01 
30A1J6-37 
30A1 46-235 
30A1N7°13 
3UA1J6-36 
30A1J7=40 
30A1J6~40 
30A1U5=-32 
3SOALJ7-01 
3UA1J1°25 
30A1J1-26 
30A1J1=-01 
30A1J1-62 
30A1J1-03 
30A1J1-04 
30A1J1-05 
30A1J1-06 
3UA1J1°07 
30A1J1=-08 
30A1J1<09 
30A1J1-10 
SOALJ1i-11 
3UA1J1212 
3SQ0A1J1°13 
3UA1J1-14 
30A1J1°15 
3UA1J1°16 
30A1U7=33 
30A1J7°34 
30A1J7=37 
30A1J7=38 
30A1J4=25 
30A154=26 


Cab 30 In Sys Sh 


914-16 
914-16 
914-16 
914-16 
914-12 
914-15 
914-15 
914°19 
914-15 
914-17 
914-15 
914-19 
914-15 
914-09 
914-09 
914-15 
914-15 
914-15 
914-15 
914-15 
914-15 
914-15 
914-12 
914-12 
914-12 
914-12 
914-12 
914-12 
914-12 
914-12 
914-12 
91415 
924-15 
914-15 
914-15 
719-i2 
914-12 


T-T-T?-VOWS 


€6-T 


$C2122x 
$C2125x 
$C2126X 
$C2127x 
SC2323x 
SC2324x 
SC2325x 
cso150x 
BS0016X 
BS0O20X 
BS0O030X 
BSOO0S2x 
BS0034x 
BS0036X 
BS0038x 
BS0040x 
BS0042x 
BS0044x 
BS0060X 
B8S0061x 
Csoas0x 
CD01LS2V 
CO01SSV 
CD01354V 
CHOO87xX 
CHOO88xX 
CHOO089X 
CHOO90X 
CH1087X 
CH1088X 
CH1089%xX 
CH1090X 
CH2087X 
CH2088X 


CH2089X — 


CH2090Xx 
CH2091X 


T362 
T363 
7364 
1365 
7366 
T367 
T368 
T369 
T1370 
T3714 
T372 
T373 
1374 
7375 
7376 
T3277 
1378 
1379 
T3860 
T381 
T3682 
T383 
T3684 
T385 
H929 
H930 
H936 
H9S7 
H938 
H939 
H940 
H941 
H942 
H943 
H944 
H945 
H946 


DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
bBO 
DBO 
DBO 
DBO 
D80 
DBO 
DBO 
DBO 
LbBO 


Q33 
034 
035 
036 
037 
038 
039 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
560 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 


Table 1-10. Message Data (Cont) 


Meas Id Prog Sym Device Channel 


(0041) 
(0042) 
(0043) 
(0044) 
(0045) 
(0046) 
(0047) 
(0723) 
(0724) 
(0725) 
(0726) 
(0727) 
(0730) 
(0731) 
(0732) 
(0733) 
(0734) 
(07355) 
(0736) 
(0737) 
(0740) 
(0741) 
(0742) 


(0743). 


(1104) 
(1105) 
(1106) 
(1107) 
(1110) 
(1111) 
(1112) 
(1113) 
(1114) 
(1115) 
(1116) 
C1427) 
(1120) 


-Tlm Channel 


TM/CH 19=3 
TM/CH 19*4 
TM/CH 19-5 
TM/CH 19-6 
TM/CH 19-7 
TM/CH 19-8 
TM/CH 20-1 
TM/CH 36-6 
TM/CH 32-6 
TM/CH 3391 
TM/CH 3383 
TM/CH 33-4 
TM/CH 33-5 
TM/CH 33-6 
TM/CH 33-7 
TM/CH 33-8 
TM/CH 3401 
TM/CH 34-2 
TM/CH 3443 
TM/CH 34=4 
TM/CH 34-7 
TM/CH 25-1 
TM/CH 25-2 
TM/CH 2583 
TM/CH Ohe1 
TM/CH O1-2 
TM/CH 1-3 
TM/CH 01-4 
TM/CH 01-5 
TM/CH 01-6 
TM/CH 01-7 
TM/CH 01°68 
TM/CH 02-1 
TM/CH 02-2 
TM/CH 0263 
TM/CH 02-4 
TM/CH 02-5 


Pcm Slot 


SLOT 0452 
SLOT 0452 
SLOT 0452 
SLOT 0452 
SLOT 0452 
SLOT 0452 
SLOT 0577 
SLOT 0514 
SLOT 0379 
SLOT 0383 
SLOT 0383 
SLOT 0383 
SLOT 0383 
SLOT 0383 
SLOT 0383 
SLOT 0383 
SLOT 0503 
SLOT 0503 
SLOT 0503 
SLOT 0503 
SLOT 0503 
SLOT 0119 
SLOT 0119 
SLOT 0119 
SLOT 0009 
SLOT 0009 
SLOT 0009 
SLOT 0009 
SLOT 0009 
SLOT 0009 
SLOT 0009 
SLOT 0009 
SLOT 0010 
SLOT 0010 
SLOT 0010 
SLOT 0010 
SLOT 0010 


30A1JN4-27 
30A1J4-28 
30A1JN4-29 
30A1J4-30 
30A1J4-31 
30A1J4-32 
30A1N4-°33 
30A1J8-06 
30A1J7°14 
30ALS7°17 
30A1J7=°19 
30A1J7-20 
30A157 "21 
30A1LI7-22 
30A1J7-23 
3UALJ7-24 
30A1N7-25 
30A1J57=°26 
30A1JN7<27 
30A1J7-28 
SOALJ7<31 
30A1N5=<33 
30A1I5-354 
30A1J5-35 
3U0ALJ2-<01 
30A1U1=-02 
30A1J1-03 
30A1J1-04 
30A1J1-05 
30A1J1=-06 
30A1J1°07 
30A1JN1-08 
30A1L1J1°09 
30A1J1-10 
30A1J1°11 
30A1J1-12 
30A1J1-°13 


Cab 30 In Sys Sh 


914-12 
914-13 
914-13 
914-13 
914-13 
914-13 
914-13 
914-17 
914-19 
914-17 
914-17 
914-17 
914-17 
914017 
914-17 
914-17 
914-17 
914-17 
914-17 
914-17 
914°17 
914019 
914-19 
914-19 
914-15 
914-15 
914-15 
914°15 
914-15 
914-15 
914-15 
914°12 
914-12 
914-12 
914°12 
914-12 
914-12 


T-T-TP-VINS 


v6-T 


Meas Id 


CH2092x 
CH2093Xx 
CH2094X 
CH4320x 
CH4321X 
CHS1869X 
$C2120x 
$C2121x 
$C2122x 
§$C2125X 
$C2126Xx 
$C2127x 
SC2323x 
$C2324x 
SC2325x 
cbp0128x 
cp0230x 
CD0037xX 
CD0316xX 
COV0101X 
cp0002x 
cD0127x 
cbD0023x 
cv0024x 
cW0140x 
CD006ex 
cbo141x 
c00125x 
CD0126x 
cDo170x 
Cu01i71x 
C00173xX 
CD0174Xx 
ceE0001x 
CEno02x 
CE0003x 
CE0004x 


H947 
H948 
H949 
H318 
H318 
H157 
T360 
T361 
1362 
T363 
1364 
T365 
7366 
7367 
1368 
D815 
D812 
D829 
£210 
D810 
£108 
D814 
D818 
D819 
D820 
e206 
D821 
D853 
Da54 
0250 
D251 
D252 
D253 
D032 
D033 
DN34 
D035 


DBO 
DBO 
DBO 
080 
080 
080 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
bBo 
DBO 
DBO 
DBO 
DBO 
DBO 
080 
UBO 
DBO 
DBO 
DBO 
OBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
UBO 


Table 1-10. Message Data (Cont) 


593 
594 
595 
523 
523 
579 
031 
032 
033 
034 
035 
036 
037 
038 
039 
444 
441 
451 
458 
439 
425 
443 
447 
448 
449 
426 
450 
435 
436 
427 
428 
429 
430 
431 
432 
43% 
434 


Prog Sym Device Channel 


(1121) 
(1122) 
(1123) 
(1013) 
(1013) 
(1103) 
(0037) 
(0040) 
(0041) 
(0042) 
(0043) 
(0044) 
(0045) 
(0046) 
(0047) 
(0674) 
(0671) 
(0703) 
(0712) 
(0667) 
(0651) 
(0673) 
(0677) 
(0700) 
(0701) 
(0652) 
(0702) 
(0663) 
(0664) 
(0653) 
(0654) 
(0655) 
(0656) 
(0657) 
(0660) 
(0661) 
(0662) 


’ Tlm Channel 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 


02-6 
02-7 
02-8 
04-1 
04-2 
16¢1 
19¢1 
192 
19-3 
19-4 
19-5 
19-6 
19-7 
1928 
20-1 
20-2 
20-3 
20+4 
20-6 
20-7 
e174 
21-2 
21-3 
21-4 
21-6 
21-7 
21-38 
2201 
22-2 
22-6 
22-7 
22-8 
2301 
23-4 
25-5 
25-6 
23-7 


Pem Slot 


SLOT 0010 
SLOT 0010 
SLOT 0010 
SLOT 0098 
SLOT 0098 
SLOT 0449 
SLOT 0452 
SLOT 0452 
SLOT 0452 
SLOT 0452 
SLOT 0452 
SLOT 0452 
SLOT 0452 
SLOT 0452 
SLOT 0577 
SLOT 0577 
SLOT 0577 
SLOT 0577 
SLOT 0577 
SLOT 0577 
SLOT 0578 
SLOT 0578 
SLOT 0578 
SLOT 0578 
SLOT 0578 
SLOT 0578 
SLOT 0578 
SLOT 0579 
SLOT 0579 
SLOT 0579 
SLOT 0579 
SLOT 0579 
SLOT 0580 
SLOT 0580 
SLOT 0580 
SLOT 0580 
SLOT 0580 


SUA1J1-°14 
30A1J1-15 
30A1J1-°16 
30A1J1-25 
30A1J1-26 
SUA1LJ4=01 
SUALJ4"25 
SUALJ4°26 
SO0ALJ4-°27 
SUA1LI4=28 
S0A1LI4~-29 
S0A1LJ4-350 
SUA1LJ4e31 
SUA1LI4=32 
SUALJI4=33 
SUA1I4-54 
SO0A1J4-55 
30A1J4-36 
SUALJ4=<38 
S0A1N4-39 
SOA1J5-01 
3U0A1J5-02 
S0A1J5203 
SUA1J5=04 
3$0A1J5-06 
30A1J5-07 
30A1LJ5-08 
3U0A1J5"09 
3UA1J5=10 
S0ALJ5=-14 
3UA1J5=15 
SUA1LJ5=16 
$UA1J5°17 
30A1J5-20 
SU0ALJS-21 
30A1J5-22 
SUA1LJ9-23 


Cab 30 In Sys Sh 


914-12 
914-12 
914-12 
914-09 
914-09 
914-12 
914-12 
914-12 
914-12 
914-13 
914-13 
914-13 
914-13 
914013 
914-13 
914*19 
914-19 
914-19 
914-19 
914-19 
914-14 
914-14 
914013 
914043 
914-13 
914-14 
914-14 
914-14 
914-14 
914-13 
914-13 
914-13 
914019 
914014 
914-14 
914-15 
914-15 


T-T-TP-VIWNS 


cé6-T 


CE0007Xx 
CE0008Xx 
cb0120x 
CD0151x 
CH1100Xx 
CDO01IS2V 
CDO01S3V 
CD01354V 
Cb0121x 
Cv0044x 
CG15035Xx 
CG1513x 
CG1523x 
CG1533x 
CG5000x 
CG5001x 
CG5002x 
CG50035XxX 
CG5005x 
CG5006x 
CG5007Xx 
CG5008x 


CG5020Xx 


CG5021x 
CG5022x 
CG5023x 
CG5024x 
CG5025x 
CG5026x 
CG5027x 
CG5026x 
CG5029x 
CG5030Xx 
CD0038x 
cbo102x 
Cb013ux 
CHO101X 


Table 1-10. Message Data (Cont) 


(0705) 
(0706) 
(0665) 
(0713) 
(1100) 
(0741) 
(0742) 
(0743) 
(0666) 
(0711) 
(1141) 
(1142) 
(0133) 
(1175) 
(1143) 
(1144) 
(1145) 
(1150) 
(1151) 
(1147) 
(1176) 
(1152) 
(0200) 
(0201) 
(0202) 
(0203) 
(0204) 
(9205) 
(0206) 
(0207) 
(0210) 
(0221) 
(1146) 
(0704) 
(0670) 
(0710) 
(1073) 


Tlm Channel 


Pcm Slot 


Cab 30 In 


30A1J5~-24 
S0A1LJ5=25 
30A1J5=29 
30A1J5~30 
S0A1J5=52 
30A1J5=353 
S0ALJ5=34 
SOALJ5-°55 
3$0A1J5=-39 
30A1JN5=40 
S0A1J6-01 
30A1J6-02 
30A1J6-03 
SO0A1L1J6-04 
30A1J56~-05 
30A1J6-06 
SUA1J6=-07 
30A1J6-08 
30A1J6-10 
SOA1J6-11 
3UA1J6°12 
SUA1J6-13 
SO0A1J6-14 
S30A1J6°15 
30A1J6°16 
30A1J6-17 
3UA1J6-18 
30A1J6-19 
30A1J6=-20 
30A1J6-21 
S0A1J6-22 
SUA1LJ6-23 
SUALJ6-24 
3UA1J6-25 
30A1J6-26 
30A1J6-27 
S0A1J6<55 


Sys Sh 


914-15 
914-15 
914-19 
914-19 
914-19 
914-19 
914-19 
914-19 
914-19 
914-19 
914-15 
91415 
914-16 
914-16 
914-19 
914-19 
914-19 
914-16 
914-16 
914°16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-15 
914-19 
914-19 
914-19 
914-15 


T-T-TP-VONS 


96-T 


Table 1-10. Message Data (Cont) 


Meas Id Prog Sym Device Channel 


CHO102x 
CHO103X 
CH1101x 
CH1102x 
CD0315x 
CD0045x 
CHO100X 
8S0016x 
8S0020x 
BS0030Xx 
BS0032x 
BS0034x 
BS0036x 
BS0038x 
BS0040x 
BS0042x 
BS0044x 
8S0060x 
BS0061Xx 
C$0080Xx 
cs0100x 
cso104Xx 
$$0120x 
$S0124x 
CD0135x 
CH1103Xx 
CT01414X 
C00136x 
C$0150x 
coo0231x 
Cp0105x 
CD0106x 


 €G2117V 


CG2147V 
CG2177V 
SP0661P 
—CT0320vV 


H220 
H217 
H222 
H224 
€110 
E212 
H219 
7370 
1371 
1372 
T373 
1374 
7375 
1376 
1377 
1378 
T379 
T380 
T361 
T382 
1354 
T355 
T356 
1357 
£810 
H221 
GO99 
E811 
T3569 
D813 
D816 
D817 
GSEIGT 
GSEMGT 
GSEOGT 
TPPEC 
TVHADRO 


DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
080 
DBO 
DBO 
DBO 
uB0 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 


573 
570 
575 
577 
455 
460 
572 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
463 
464 
465 
466 
461 
574 
636 
462 
467 
442 
445 
446 
273 
274 
275 
531 
548 


(1075) 
(1072) 
(1077) 
(1101) 
(0707) 
(0714) 
(1074) 
(0724) 
(0725) 
(0726) 
(0727) 
(0730) 
(0734) 
(0732) 
(0733) 
(0734) 
(0735) 
(0736) 
(0737) 
(0740) 
(0717) 
(0720) 
(0721) 
(0722) 
(0715) 
(1076) 
(1174) 
(0716) 
(0723) 
(0672) 
(0675) 
(0676) 
(0421) 
(0422) 


(0423). 


(1023) 
(1044) 


TimChannel 


TM/CH 


~TM/CH 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TH/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


30-4 
3025 
30-8 
Si°1 
32-2 


32-4 


3225 
32-6 
3301 
33-3 
33-4 
33-5 
33-6 
33-7 
33-8 
34-1 
34-2 
34-3 
34-4 
34-7 
3501 
35~2 
35=5 
35-6 
35~7 
35-8 
36-1 
36=5 
36-6 
3628 
37-2 
3723 
008 

009 

010 

015 

016 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


Pcm Slot 


0255 
0255 
0255 
0375 
0379 
0379 
03579 
0379 
05635 
0383 
0383 
0383 
0383 
03583 
03835 
0503 
0503 
0503 
0503 
05035 
0507 
0507 
0507 
0507 
0507 
0507 
0511 
0511 
0511 
0511 
0631 
0631 
0018 
0020 
0024 
0048 
0050 


Cab 30 In 


SUA1J6-36 
SU0A1J6-°37 
30A1J6°40 
SOA1LJ7-01 
30A1J7=10 
S$0A1JN7-12 
30A1JN7°13 
SOALJ7-14 
SGALJ7©17 
SO0ALI7°19 
30A1LJ7-20 
SOALJ7©21 
S0A1J7-22 
SOALI7<25 
30A1J57=24 
SOALI7*25 
SUA1J7-26 
30A1J7-27 
SO0A1J7=-28 
SOALJS7<31 
SOALU7=53 
30A1J7=34 
SOALJ7-37 
SO0ALJ7-58 


SOALI7=39 


30A1J57-40 


-30A1J8-01 


30A1U8=05 
30A1J8-06 
30A1J8-08 
30A1J8-10 
30A1J8=11 
30A1J11-08 


30A1J11-09 


30A1J11-10 
30A1J11-15 
S0A1iJ11-16 


Sys Sh 


914-15 
914-15 
914-15 
91415 
914-19 
914-19 
914-19 
914-19 
914-17 
914-17 
914-17 
914-17 
914-17 
914-17 
914¢17 
914-17 
914-17 
914-17 
914-17 
914-17 
914915 
914-15 
914-15 
914-15 
914-17 
914-17 
914-17 
914-17 
914-17 
91417 
914-17 
914-17 
914-07 
914-07 
914-07 
914-07 
914-07 


T-T-TP-VOWS 


L6-T 


Meas Id 
cHooa4v. 


CHO025V 
CHOO034H 
CHO0047V 
CH1024V 
CH1025V 
CH1034H 
CH1047V 
CH2024V 
CH2025V 
CCO200V 
CCO203V 
CCO2Z206V 
cco201Vv 
CCo0207V 
Cco0215C 
cco2zo2v 
CCO204V 
CCO2Z05V 
cco21eV 
CCO211V 
CG2143V 
CCO2ZS2V 
CCO212V 
$C2113C 
CcC0214V 
$C2114C 
CCO227V 
SC2115C 
cco222c 
Ccoe@23C 
CC0224C 
SC2066P 
SC2067P 
SC2068P 
SC2069P 
CHO067V 


Prog Sym 


THORGT 
THPLPHST 
THPAPF 
THPGCDI 
THRRGT 
THPLYHST 
THYAPF 
THYGCDI 
THPRGT 
THPLRHST 
TMB1IPHA 
TMB2PHA 
TDCMBA 
TMB1PHB 
TDCMBB 
TDCCBC 
TMBAPHC 
TMB2PHB 
TMB2PHC 
TDOCBBA 
TDCBBB 
GCMG1IXT 
TDCBRB 
TDCVPLB 
TDCIFCL 
TDCVBC 
TDCIFC2 
TDCPBA 
TDCIFCS 
TDCCBA 
TDCCBB 
TDCCPLB 
TPO2FC1i 
TPO2FC2 
TPO2FC3 
TPH2FC1 
THPAEC 


Table 1-10. Message Data (Cont) 


Device Channel - 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
OSA 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


572 
539 
574 
575 
588 
577 
578 
579 
573 
571 
022 
025 
028 
023 
029 
037 
024 
026 
027 
630 
031 
595 
041 
052 
060 
072 
061 
039 
062 
035 
036 
036 
045 
046 
047 
048 
576 


(1074) 
(1033) 
(1076) 
(1077) 
(1114) 
(1101) 
(1102) 
(1103) 
(1075) 
(1073) 
(0026) 
(0031) 
(0034) 
(0027) 
(0035) 
(0045) 
(0030) 
(0032) 
(0033) 
(0036) 
(0037) 
(1123) 
(0051) 
(0040) 
(0074) 
(0110) 
(9075) 
(0047) 
(0076) 
(0043) 
(0044) 
(0046) 
(0055) 
(0056) 
(0057) 
(0060) 
(1100) 


Tlm Channel PcmSlot 


TM/CH 021 
TM/CH 022 
TM/CH 023 
TM/CH 024 
TH/CH 025 
TM/CH 026 
TM/CH 027 
TM/CH 028 
TM/CH 029 
TM/CH 030 
TM/CH 046 
TM/CH 047 
TM/CH 049 
TM/CH 050 
TM/CH 051 
TM/CH 052 
TH/CH 053 
TM/CH 054 
TH/CH 055 
TH/CH 056 
TH/CH 057 
TM/CH 058 
TH/CH 059 
TM/CH 060 
TH/CH 061 
TH/CH 062 
TM/CH 063 
TM/CH 064 
TM/CH 068 
TM/CH 066 
TM/CH 067 
TM/CH 068 
TH/CH 069 
TM/CH 076 
TM/CH 073 


TM/CH 075° 


TM/CH 076 


' SLOT 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


0007 
0011 
0015 
0019 
0023 
0027 
0031 
0039 
0043 
0047 
0005 
0013 
0021 
0025 
0029 
0045 
0049 
0053 
0057 
00°56 
0061 
0069 
0077 
0081 
0085 
0089 
0093 
0101 


°0109 


01135 
0117 
0121 
0122 
0125 
0145 
0153 
0157 


Cab 30 In 


30ALJ11-21 
30A1J11-22 
30A1N11-23 
3O0A1J11-24 
30A1J11-25 
30A1J11-26 
3UA1J11-27 
30A1J11-28 
30A1J11°29 
30A1J11-30 
30A1J12-06 
30A1J12-07 
30A1J12-09 
30A1J12-10 
30A1J12-11 
3UALJ12-12 
30A1J12-13 
3OALJ12014 
30A1J12-15 
30A1J12-16 
30A1J1217 
30A1J1218 
30A1J12-19 
30A1J512-20 
30A1J12-214 
3UALJ12-22 
30A1J12-23 
30ALJ12~24 
30A1J12-25 
30A1J12-26 
3UA1J12"27 
30A1J12-28 
30A1J12-29 
30A1J12-30 
30A1J12-33 
3OALJ12-35 
30A1J12-36 


Sys Sh 


914097 
914-07 
914-07 
914-07 
914°07 
914-07 
914-07 
914-07 
914-07 
914-07 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-07 
914-01 
914-01 
914-01 
914-07 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-07 


T-T-T?-VONS 


86-T 


Meas Id 


CHOO75V 
$C2070P 
$C2071P 
SC21359R 
SC2140R 
$C2141R 
CH1067V 
CH1075V 
$C2142R 
CH2075V 
SC2145R 
CH4100H 
SC2144R 
CH4101H 
CDOO05YV 
CDOO06V 
Cvo2z00V 
CH4102H 
CH4103H 
Cve2z0iVv 
CH4104H 
CH4105H 
CG1101V 
CH2015V 
CH2026V 
CFO0029P 
LSOOOGLV 
sP0001P 
SPO0O0SP 
SP0006P 
LSOO9UX 
LSOO9LX 
CG2112V 
Ca2113V 
CG2142V 
SPOB09P 
sP0010P 


Prog Sym 


THPAET 
TPH2FC2 
TPH2FC3 
TWOHOFC1 
TWDH2FC2 
TWDH2FCS 
THYAEC 
THYAET 
TwOO2FC1 
THRAET 
TWDO2FC2 
TSINTHA 
TWDO2FCS 
TCOSTHA 
TLPBAARM 
TLPBBARM 
TLLBARDY 
TSINPSA 
TCOSPSA 
TLLBBRDY 
TSINPHA 
TCOSPHA 
GM28VST 
THASMRD 
THRSMRD 
TPSTGE 
TO8VSO 
TPHE 
TPOX 
TPFUEL 
TTPSMA 
TTPSMB 
GSIG1XT 
GCIGixT 
GSMG1XT 
TPMVEOX 
TPMVEF 


Device Channel. 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


Table 1-10. Message Data (Cont) 


586 - 


049 
050 
0635 
064 
065 
580 
540 
066 
587 
067 
565 
066 
566 
268 
269 
264 
567 
568 
265 
369 
570 
279 
582 
383 
103 
271 
246 
248 
249 
266 
267 
592 
593 
594 


(1112) 
(0061) 
(0062) 
(0077) 
(0100) 
(0101) 
(1104) 
(1034) 
(0102) 
(1113) 
(0103) 
(1065) 
(0104) 
(1066) 
(0414) 
(0415) 
(0410) 
(1067) 
(1070) 
(0411) 
(1071) 
(1072) 
(0427) 
(1106) 
(1107) 
(0147) 
(0417) 
(0366) 
(0370) 
(0371) 
(0412) 
(0413) 
(1120) 
(1121) 
(1122) 
(1011) 
(1010) 


TlmChannel -Pcm Slot 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™™/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


077 
078 
079 
060 
081 
082 
083 
084 
085 
086 
087 
086 
0869 
090 
091 
092 
095 
096 
097 
098 
099 
101 
102 
104 
107 
108 
110 
111 
113 
129 
116 
117 
118 
119 
120 
121 
122 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


0173 
0177 
0181 
0185 
0186 
0189 
0197 
0205 
0209 
0213 
0217 
0221 
0229 
0237 
0241 
0245 
0253 
0261 
0269 
0273 
0277 
0285 
0301 
0309 
0317 
0325 
0337 
0541 
0349 
0365 
0369 
0373 
0377 
0378 
05861 
0389 
0397 


Cab 30 In 


3U0A1J12=37 
3UA1J12-38 
30A1J12-39 
30A1J12-40 
30A1J13-01 
30A1J135-02 
30A1J135-053 
30A1J15=04 
30A1J15-05 
30A1J13-06 
SUA1J135-07 
SUA1J15<08 
SU0A1J13=09 
3UA1J13<10 
SUALJIS<11 
S0A1J13-12 
SUA1J135-15 
30A1J135-16 
30A1J13-17 
SUA1J13-18 
S0A1LJ13-19 
SUA1J135=-21 
SOA1J15-22 
S0A1J135-24 
S0A1J13~<27 
30A1J13=28 
3UA1J135-30 
SOALJ13S<31 
3UA1J13<33 
SUA1LJ13<35 
SGA1IJ15=36 
3UA1J13-37 
SUA1LJ13-38 
SOALJ1I5S<39 
3UA1J13-40 
30A1J14-01 
S0A1J14-02 


Sys Sh 


914-02 
914-02 
914-02 
914-02, 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-03 
914-03 
914-03 
914-03 
914-03 
914-03 
914-22 
914-22 
9149-03 
914-03 
914-03 
914-03 
914-03 


T-T-T?-VOWS 


66-T 


Meas Id 


CRoo1iP 


CG2172vV 
CROQ12P 
SR5729P 
CG2173v 
CG2206V 
SR5776P 
SR5617P 
SR5830P 
CTO0015V 
CT0016V 
SP0002T 
CH2070V 
CH3184V 
CTOG17V 
cTog18V 
SP0Q22H 
SP0023H 
CROGOSP 
CCO228V 
SP0024H 
SP0025H 
CT0261V 
CROOO6P 
CTO330V 
CTO0098V 
CT0147V 
CT0212vV 
CTOO89YV 
CG2236V 
CG2266V 
SP0601P 
SC2081T 
SC2082T 
SC2083T 
CF00090 


CC0175T 


Prog Sym 


TPOXTA 
GSOGAXT 
TPOXTB 
TPHEMA 
GCOG1XT 
GDIFIGAT 
TPWEMB 
TPHEMC 
TPHEMD 
TPSVSCEP 
TPSVSCEN 
TTHE 
THRAES 
THDVi 
TEXCSENS 
TEXCSEIO 
TPFOXV1 
TPFOXV2 
TPFTA 
TDCPS8B 
TPFOXVS 
TPFOXV4 


TUDLRSS 


TPFTB 
TVHFRFO 
TCBNDDEC 
TSBRAGCV 
TSOSPHE 
TCBNDTRA 
GDIFMGAT 
GDIFOGAT 
TPEVASB 
TTCEFC4 
TTCEFC2 


‘ TTCEFCS 


TWWH20 
TTS!1 


Table 1-10. Message Data (Cont) 


Device Channel 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
psa 
D/A 
D/A 
D/A 
D/A 
D/A 


D/A 
D/A 
D/A 
D/A 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


D/A 
D/A 


142 
596 
143 
152 
272 
276 
133 
154 
155 
555 
554 
247 
585 
581 
552 
553 
523 
524 
140 
040 
§25 
526 
549 
141 
547 
550 
545 
546 
551 
277 
278 
534 
051 
052 
053 
095 


(0216) 


(1124) 
(0217) 
(0230) 
(0420) 
(0424) 
(0231) 
(0232) 
(0233) 
(1053) 
(1052) 
(0367) 
(1111) 
(1105) 
(1050) 
(1051) 
(1013) 
(1014) 
(0214) 
(0050) 
(1015) 
(1016) 
(1045) 
(0215) 
(1043) 
(1046) 
(1041) 
(1042) 
(1047) 
(0425) 
(0426) 
(1026) 
(0063) 
(0064) 
(0065) 
(0137) 
(0021) 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


~ TlmChannel 


124 


12s 


126 
127 
i128 
129 
133 
134 
136 
138 
140 
142 
143 
144 
146 
147 
148 
150 
152 
153 
155 
156 
158 
159 
160 
162 
163 
165 
167 
168 
169 
170 
1714 
173 
176 
177 
179 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


Pcm Slot 


0405 
0409 
0413 
0429 
0433 
0437 
0453 
0461 
0469 
0477 
0493 
0501 
0505 
0506 
0517 
0525 
0529 
0537 
0557, 
0561 
0569 
0570 
0581 
0589. 
0593 
0601 
0605 
0621 
0629 
0633 
0634 
0637 
0026 
0154 
0346 
0410 
0538 


Cab 30 In 


30A1J14-04 
30A1J14-05 
30A1J14=06 
30A1J14=07 
30A1J14-06 
30A1424-09 
30A1J14-13 
30A1J14014 
30A1J14=16 
30A1J14-18 
30A1J14-20 
30A1J14-22 
30A1J14-23 
30A1J14=24 
30A1J14-26 
30A1514-27 
30A1J14-28 
30A1J14=30 
30A1J14-32 
30A1J14-33 
30A1J14<35 
30A1J14=36 
30A1J14-38 
30A1J14-39 
30A1J14*40 
30A1J15=02 
30A1J15-03 
30A1J15-05 
30A1J15-07 
30A1J15=08 
30A1J15-09 
30A1J15-10 
30A1J15-11 
30A1J15-13 
30A1J15-16 
30A1J15-17 
30ALJ15=19 


Sys Sh 


914-05 
914-03 
914-03 
914-03 
914-03 
914-05 
914-03 
914-03 
914-03 
914-03 
914-07 
914-07 
914-08 
914-22 
914-22 
914-22 
914-03 
914-03 
914-04 
914-04 
914-04 
914-04 
914-22 
914-04 
914-22 
914-22 
914-07 
914-07 
914-22 
914-22 
914-22 
914-22 
914-04 
914-04 
914-04 
914-04 
914-04 


T-T-T¥-VONS 


OOT-T 


CCO176T 
cco177T 
CC0178T 
CCO179T 
CCozisF 
SC2084T 
cco2i7F 
SC2085T 
SC2060P 
SC2086T 
SC2064P 
SC2062P 
SC2067T 
SC2088T 
SC2089T 
cFoo01P 
CFO00aT 
SC21602Z 
SC21612 
cFo00S5P 
CFOO15P 
SC21627 
CFOO20T 
CE0035P 
SF00300 
CFOO06P 
SF00310 
CFOO08T 
SF00320 
SF00330 
CFOO35R 
SFOO37P 
CROOOST 
SF0038P 
CFOO17T 
CROO04T 
SFOO39P 


TTSIi2 
TTSIS 
TTBCA 
TTBCB 
TFBLPHA 
TTSKFC1 
TFB2PHA 
TTSKFC2 
TPN2FC1L 
TTSKFCS 
TPN2FC2 
TPN2FC3 
TTROFCi 
TTROFC2 
TTROFCS 
TPCAB 
TTCAB 
TPHFC1 
TPHFC2 
TPPCO2 
TCOMPDEP 
TPHFC3S 
TTRADOUT 
TBAROPSR 
TWH2T1 
TPST 
TWH2T2 
TTSUIT 
TWO2T1 
TWwO2T2 
TWDOZECS 
TPO2T1 
TTHETA 
TPO2T2 
TTSTGE 
TTHETB 
TPH2T1 


D/A 
D/A 
D/A 
DsA 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
DsA 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


Table 1-10. 


016 
019 
020 
021 
033 
054 
034 
055 
042 
056 
043 
044 
057 
056 
059 
115 
116 
069 
070 
117 
120 
071 
107 
270 
087 
122 
088 
118 
077 
078 
108 
079 
156 
080 
104 
La? 
089 


Meas Id Prog Sym Device. Channel 


(0022) 


(00235) 
(0024) 
(0025) 
(0041) 
(0066) 
(0042) 
(0067) 
(0052) 
(0070) 
(0053) 
(0054) 
(0071) 
(0072) 
(0073) 
(0163) 
(0164) 
(0105) 
(0106) 
(0165) 
(0170) 
(0107) 
(0153) 
(0416) 
(0127) 
(0172) 
(0150) 
(0166) 
(0115) 
(0116) 
(0154) 
(0117) 
(02354) 
(0120) 
(0150) 
(0235) 
(01351) 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


181 
183 
186 
187 
186 
189 
190 
191 
192 
193 
194 
195 
196 
197 
199 


Message Data (Cont) 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


- TlmChannel PemSlot 


0666 
0794 
0986 
1050 
1114 
1178 
1242 
1306 
1370 
1434 
1498 
1562 
1626 
1690 
1818 
1946 
2074 
2138 
2202 
2266 
2330 
2394 
2458 
2522 
2586 
2650 
2714 
2778 
2906 
2970 
3098 
3226 
3290 
3354 
3418 
3482 
3546 


SUALJ15<21 
SUA1J15-23 
30A1J15=26 
S0ALJ15~-27 
S0A1J15-26 
30A1J15-29 
SUA1J15=30 
3O0A1LJ15"31 
30A1J15=32 
30A1J515-33 
30A1J15-34 
S$UA1J15=35 
3UA1J15=36 
S0A1J15<37 
SUA1J15<39 
30A1J16-01 
30A1J16-03 
30A1J16-04 
3UA1J16-05 
30A1J16-06 
3041J516=-07 
30A1J16-06 
30A1J16-09 
S0A1J16-10 
S0A1L1J16-11 
30A1J16-12 
$UA1J16-13 
SO0AL1J16-14 
30A1J16-16 
30A1J16°17 
30A1J16-19 
S0A1J16-21 
30A1L1J16-22 
SUA1J16=23 
30A1J16-24 
30A1J16=25 
30A1J16=26 


Cab 30 In Sys Sh 


914-04 
914-04 
914-04 
914-04 
914-04 
914-04 
914-04 
914-04 
914-04 
914-04 
914-04 
914-04 
914-04 
914-04 
914-05 
91405 
914-05 
914-05 
914-05 
914-05 
914-05 
914-05 
914-05 
914-22 
914-05 
914-05 
914-05 
914-05 
914-05 
914-05 
914-05 
914-05 
914-22 
914-05 
914-05 
914-22 
914-05 


T-I-TP-VOWS 


Meas Id 
SF0040P 
SFO0041T 
CFO0036P 
SFo042T 
SR5066T 
SFO0043T 
CH2030T 
SFO0044T 
CG2300T 
CF00190 
cF00100 
CF001@P 
SP0600P 
CG230iT 
CroooiP 
cRoooe2P 
sPoo20T 
SP0O50T 
CF0016P 
CFO0018T 
SP06550 
$R5001P 
SP0656Q 
SR5002P 
SP0657Q 
SR5003P 
SP06580 
SR5065T 
SR5004P 
CG1110V 
SR5067T 
SR5068T 
CCO1L75T 
CCO176T 
ccoi77T 
cco1i7et 
CCo179T 


TPH2T2. 
TTO2T4 
TPO2REG 
TTO2T2 
TTEPB1 
TTH2T1 
THGTEMP 
TTN2T2 
GPIPAT 
TWGACC 
TWPH20 
TPSUIT 
TPEVASA 
GIRIGT 
TPHETA 
TPHETB 
TTCSK1 
TTNSK1i 
TPGLPUMP 
TTLQGE 
TPWOXT1 
TSPHETA 
TPWOXT2 
TSPHETB 
TPWFTL 
TSPHETC 
TPWFT2 
TTEPAL 
TSPHETD 
GM2P5VST 
TTEPCL 
TTEPD1 
TTSI1 
TTSsl2 
TTSI3 
TTBCA 
TT8CB 


Prog Sym Device Channel. 


D/A 090 
D/A 061 
D/A 123 
Dsa 082 
D/A 149 
D/A O91 
D/A 584 
D/A 092 
D/A 337 
D/A 102 
D/A 096 
D/A 119 
D/A 533 
DsA 538 
D/A 138 
D/A 139 
D/A 522 
D/A 532 
D/A 105 
D/A 106 
D/A 527 
D/A 144 
D/A 528 
D/A 145 
D/A 529 
D/A 146 
D/A 530 
D/A 148 
DsA 147 
D/A 536 
D/A 150 
D/A 151 
D/A 017 
D/A 018 
D/A O19 
D/A 020 
D/A O21 


(0132) 
(0121) 
(0173) 
(0122) 
(0225) 
(0133) 
(1110) 
(0134) 
(1031) 
(0146) 
(0140) 
(0167) 
(1025) 
(1032) 
(0212) 
(0213) 
(1012) 
(1024) 
(0151) 
(0152) 
(1017) 
(0220) 
(1020) 
(0221) 
(1021) 
(0222) 
(1022) 
(0224) 
(0223) 
(1030) 
(0226) 
(0227) 
(0021) 
(0022) 
(0023) 
(0024) 
(9025) 


TM/CH 227 
TM/CH 229 
TM/CH 230 
TM/CH 23% 
TM/CH 232 
TM/CH 233 
TM/CH 234 
TM/CH 236 
TM/CH 237 
TMH/CH 239 
TM/CH 246 
TM/CH 247 
TM/CH 2486 
TM/CH 249 
TM/CH 251 
TM/CH 253 
TM/CH 254 
TM/CH 255 
TM/CH 256 
TM/CH 257 
TM/CH 2586 
TM/CH 259 
TM/CH 260 
TM/CH 261 
TM/CH 262 
TM/CH 263 
TM/CH 264 
TM/CH 265 
TM/CH 266 
TM/CH 267 
TM/CH 268 
TM/CH 270 . 
TM/CH 179 
TM/CH 181 
TM/CH 183 
TM/CH 186: 
TM/CH 187 


Table 1-10. Message Data (Cont) 
Tlm Channel PcmSlot 


SLOT 
SLOT 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLoT 
SLOT 
SLOT 
SLOT 


SLOT: 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


3610 
3738 
3602 
3866 
3930 
3994 
4058 
4186 
4250 
4378 
4826 
4890 
4954 
50168 
5146 
5274 
5338 
5402 
5466 
5330 
5594 
5658 
5722 


5786 


5650 
5914 
5978 
6042 
6106 


6170. 


6234 
656Bs. 
0538 
0666 
0794 
0986 
1050 


‘Cab 30 In 


30A1J16°27 
30A1J16°29 


30A1J16-30° 


30A1J16-31 
30A1J16-32 
30A1J16-33 
30A1J16-34 
30A1J16-36 
30A1J16-37 
30A1J16-39 
30A1J17-06 
30A1J17-07 
30A1417-08 
S0A1J17-09 
S0A1J17011 
30A1417-13 
3UA1J17°14 
30A1J17215 
30A1J17°16 
SOALJ17-17 
30A1J17°18 
30A1J17°19 
30A1J17-20 
30A1J17-21 
3GA1J17-22 


- 30A1N17-23 


30A1LJ17~-24 
30A1J17-25 
530A1J17-26 
3QA1J17-27 
30A1J17-28 
30A1J17430 
30A1J15019 
S0A1J15-21 
SU0A1J15-25 
30A1J15=26 
30A1J15-27 


Sys Sh 
914-05 


914-09 
914-05 
914-06 
914-06 
914-06 
914-22 
914-06 
914-06 
914-05 
914-06 
914-06 
914-22 
914-06 
914-06 
914-06 
914-06 
914-22 
914-06 
914-06 
914-06 
914-06 


914-06. 


914-06 
914-06 
914-06 
914-06 
914-06 
914-06 
914-07 
914-06 
914-06 
914-04 
914-04 
914-04 
914-04 
914-04 


T-T-TP-V9ONS 


cOT-T 


Table 1-10. Message Data (Cont) 


Meas Id 


Prog Sym_ Device. Channel © TlmChannel PcmSlot Cab 30 In Sys Sh 


CCo200vV 
CCO201V 
CCo2d2v 
CCO203V 
CCo204V 
ClCO2ZO5V 
CCO206V 
cCo207V 
cco210V 
CCo211V 
CCO2Z12vV 
CCO21 SF 
CCO2L7F 
cco22ec 
cco223sc 
Cc0215C 
cco224c 
CCO227V 
CcO22sv 
CCO2S2V 
SC2060P 
SC2061P 
SC2062P 
SC2066P 
SC2067P 
SC2066P 
SC2069P 
$C2070P 
SC2071P 
SC2081T 
SC2082T 
SC20835T 
SC2084T 
SC2065T 
SC2086T 
SC2087T 
SC2088T 


TMBIPHA 
TMB1pHe 
TMBAPHC 
TMB2PHA 
TMB2PHB 
TMB2PHC 
TDCMBA 

TDCmBB 

TDCBBA 

TDC6BB 

TDOCVPLB 
TFBIPHA 
TFB2PHA 
TDCCBA 

TOCCBB 

TDCCBC 

TOCCPLB 
TDCPBA 

TDOCP&B 

TNCBRB 

TPN2FC1 
TPN2FC2 
TPN2FCS 
TPOQFC1i 
TPU2FC2 
TPO2FCS 
TPH2FC1 
TPH2FC2 
TPH2FCS3 
TTCEFC1 
TTCEFC2 
TTCEFCS 
TTSKFC1 
TTSKFC2 
TTSKFCS 
TTROFCL 
TTROFC2 


DsA 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


022 
023 
024 
025 
026 
027 
028 
029 
030 
031 
032 
033 
034 
035 
036 
037 
038 
039 
040 
041 
042 
043 
044 
045 
046 
047 
048 
049 
050 
051 
052 
053 
054 
055 
056 
057 
058 


(0026) 


(0027) 
(0030) 
(0031) 
(0032) 
(00335) 
(0034) 
(0035) 
(0036) 
(0037) 
(0040) 
(0041) 
(0042) 
(0043) 
(0044) 
(0045) 
(0046) 
(0047) 
(0050) 
(0051) 
(6052) 
(9053) 
(0054) 
(0055) 
(0056) 
(0057) 
(0060) 
(0061) 
(0062) 
(0063) 
(0064) 
(0065) 
(0066) 
(0067) 
(0070) 
(0071) 
(0072) 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


046 
050 
053 
047 
054 
055 
049 
051 
056 
057 
060 
188 
190 
066 
067 
052 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


0005 
09025 
0049 
0013 
0053 
0057 
0021 
0029 
0056 
0061 
0081 
1114 
1242 
0113 
0117 
0045 
0124 
0101 
0561 
0077 
1370 
1498 
1562 
0122 
0125 
0145 
0153 
0177 
0181 
0026 
0154 
0346 
1178 
1306 
1434 
1626 
1690 


SUALJ12-06 
SuA1J12<10 
S30A1J12-153 
30a1J512-07 
30A1J12<14 
S0A1J12-15 
30A1J12<09 
SOALJ12-11 
50A1J12-16 
30A1J12017 
30A1J12-20 
30A1J15-28 
30A1415-30 
30A1J12-26 
SUA1J12-27 
30A1J12-12 
S0A1J12-28 
30A1412-24 
39A1J514<33 
30A1J12°19 
3UA1J15-32 
SO0ALJ15-34 
30A1415-35 
S0A1J12-29 
30A1J1230 
S0A1J12<35 
30A1J12-35 
30A1J12°36 
30A1412-39 
S$0A1J15<11 
3UA1J15=13 
30A1J15°16 
30A1J15-29 
3UA1J15-31 
SUA1LJ15-33 
30A1J15-36 
30A1J15-37 


914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-04 
914-04 
914-01 
914-01 
914-01 
914-01 
914-01 
914-04 
914-01 
914-04 
914-04 
914-04 
914-01 
914-01 
914-01 
914-01 
914-02 
914-02 
914-04 
914-04 
914-04 
914-04 
914-04 
914-04 
914-04 
914-04 


T-T-TP-VOWS 


€0T-T 


SC2089T 
SC2113C 
SC2114C 
SC2115C 
SC2139R 
SC2440R 
SC2241R 
SC2242R 
SC2143R 
SC2144R 
SC2160Z 
SC22612 
SC2162Z 
cco214V 
SF00320 
SF00330 
SF0037P 
SF0038P 
SF0041T 
SF0042T 
SF00300 
SF00310 
SF0039P 
SF0040P 
SF0043T 
SFO044T 
CF0009Q 
CF00100 
CF00190 
CF o029P 
CFOO17T 
CF0016P 
CF0018T 
cFooz0T 
CFO035R 
CFoo01P 
CF0002T 


Prog Sym 


TTROFCS 
TDOCIFC1 
TDCIFC2 
TDCIFCS3 
TWOH2FC1 
TWOH2FC2 
TWOH2FC3 
TWOO2FC1 
TWDO2FC2 
TWDOZFCS 
TPHFC1 
TPHFC2 
TPHFC3 
TDCVBC 
TwO2T1 
TWO2T2 
TPO2Ti 
tpo2t2 
Tro2ti 
TTo2t2 
TWH2T1 
TWH2T2 
TPH2T1 
TPH2T2 
TTH2T4 
TTH2T2 
TWWH20 
TWPH20 
TWGACC 
TPSTGE 
TTSTGE 
TPGLPUMP 
TTLOGE 
TTRADOUT 
TWDOZECS 
TPCAB 
TTCAB 


Table 1-10. 


Device Channel 


(0073) 
(0074) 
(00735) 
(0076) 
(0077) 
(0100) 
(0101) 
(0102) 
(0103) 
(0104) 
(0105) 
(0106) 
(0107) 
(0110) 
(0115) 
(0116) 
(0117) 
(0120) 
(0121) 
(0122) 
(0127) 
(0130) 
(0151) 
(0132) 
(0133) 
(0134) 
(0137) 
(0140) 
(0146) 
(0147) 
(0150) 
(0151) 
(0152) 
(0153) 
(0154) 
(0163) 
(0164) 


Tlm Channel 


Message Data (Cont) 


Pcm Slot 


SLOT 1818 
SLOT 0085 


SLOT 0093: 


SLOT 0109 
SLOT 0185 
SLOT 0186 
SLOT 0189 
SLOT 0209 
SLOT 0217 
SLOT 0229 
SLOT 2138 
SLOT 2202 
SLOT 2394 
SLOT 0089 
SLOT 2906 
SLOT 2970 
SLOT 3226 
SLOT 3354 
SLOT 3738 
SLOT 3866 
SLOT 2586 
SLOT 2714 
SLOT 3546 
SLOT 3610 
SLOT 3994 
SLOT 4186 
SLOT 0410 
SLOT 4826 
SLOT 4378 
SLOT 0325 
SLOT 3418 
SLOT 5466 


SLOT 5530 


SLOT 2458 
SLOT 3098 
SLOT 1946 
SLOT 2074 


Cab 30 In 


30A1J15-39 
30A1N12-21 
30A1J12-23 
30A1J12<25 
30A1J12-40 


S0A1J13=-01 


30A1J13-02 


30A1J13-05> 


30A1J13-07 
30A1J13-09 
30A1J16-04 
30A1J16-05 
30A1J16-08 
30A1J12=22 
30A1J16-16 
S0A1J16=-17 
30A1J16-21 
30A14N16-23 
3$0A1J16-29 
30A1J16-31 
30A1J16-11 
3$0A1J16-13 
30A1J16-26 
30A1J16=-27 
30A1J16<33 
30A1J16-36 
30A1J15-17 
50A1J17-06 
30A1J16=-39 
30A1J13-28 
30A1J16=24 
30A1J17=-16 
3UA1J17-17 
30A1J16-09 
30A1J16-19 
3$0AiJ16=-01 
3UA1J16-03 


914-05 
914-01 
914-01 
914-01 
914-02 
914-02 
914-02 
914-02 
914-02 
914-02 
914-05 
914-05 
914-05 
914-07 
914-05 
914-05 
914-05 
914-05 
914-05 
914-06 
914-05 
914-05 
914-05 
914-05 
914-06 
914-06 
914-04 
914-06 
914-05 
914-03 
914-05 
914-06 
914-06 
914-05 
914-05 
914-05 
91405 


T-T-TP-VOWNS 


vOT-T 


Meas Id 


CFOGO5P 
CF OO08T 
CF0012P 
CFOOL5P 
CFOQ06P 
CFOOS6P 
CROOO1P 
CROOQO2P 
CROOOSP 
CROOOD6P 
CROQ11P 
crROOL2P 
SR5001P 
SR5002P 
SR50035P 
SR5004P 
SR5065T 
SR5066T 
SR5067T 
SR5068T 
SR5729P 
SR5776P 
SR5617P 
SR5830P 
CROOOST 
CROOU4ST 
SP0001P 
SP0002T 
SPOOOS3P 
SPO0Q06P 
CLO200V 
CDO020i1V 
LS0090x 
LS0091X 
CD0005V 
CDO006V 
CEO0US5P 


TPPCO2 
TTSUIT 
TPSUIT 
TCOMPDEP 
TPST 
TPO2REG 
TPHETA 
TPHETB 
TPFTA 
TPFT8 
TPOXTA 
TPOXTB 
TSPHETA 
TSPHETB 
TSPHETC 
TSPHETD 
TTEPA1 
TTEPB1L 
TTEPC1 
TTEPD1 
TPHEMA 
TPHEMB 
TPHEMC 
TPHEMD 
TTHETA 
TTHETB 
TPHE 
TTHE 
TPOX 
TPFUEL 
TLLBARDY 
TLLBBRDY 
TTPSMA 
TTPSMB 
TLPBAARM 
TLPBBARM 
TRAROPSR 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
O/A 
D/A 
vsA 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
U/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
DsA 
D/A 
D/A 
D/A 
D/A 
D/A 


Table 1-10. Message Data (Cont) 


417 
116 
119 
120 
122 
123 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
131 
152 
153 
154 
155 
156 
137 
246 
247 
246 
249 
264 
265 
266 
267 
266 
269 


Prog Sym _ Device . Channel 


(0165) 
(0166)> 


(0167) 
(0170) 
(0172) 
(0173) 
(0212) 
(0213) 
(0214) 
(0215) 
(0216) 
(0217) 
(0220) 
(0221) 
(0222) 
(0223) 
(0224) 
(0225) 
(0226) 
(0227) 
(0230) 
(0231) 
(0232) 
(0233) 
(02354) 
(0235) 
(0366) 
(0367) 
(0370) 
(0371) 
(0410) 
(0411) 
(0412) 
(0413) 
(0444) 
(0415) 
(0416) 


~Tlm Channel PcmSlot 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™/CH 
TM/CH 
TM/CH 


206 
214 
247 
207 
212 
230 
251 
253 
152 
159 
124 
126 
259 
261 
263 
266 
265 
232 
268 
270 
127 
133 
134 
136 
222 
2er 
iG Oe 
142 
113 
115 
095 
098 
116 
117 
O91 
092 
210 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


2266 
2778 
4890 
2330 
2650 
3802 
5146 
5274 
0557 
0589 
0405 
0413 
5658 
5786 
5914 
6106 
6042 
3930 
6234 
6362 
0429 
0453 
0461 
1469 
3290 
3482 
0341 
0501 
0349 
0365 
0253 
0273 
0369 
0373 
0241 
0245 
2522 


Cab 30 In 


30A1J16-06 
30A1J16-14 
30A1J17-07 
30A1J16-07 
30A1J16"12 
30A1J16=30 
SO0A1J17-11 
S0A1LJ17°13 
30A1J14-32 
30A1J14-39 
30A41414-04 
39A1514-06 
SUA1LJ17-19 
30A1J17-21 
SUA1J17-23 
30A1J17-26 
3UA1J17-25 
3UA1J16-32 
3UA1J17-28 
30A1J17-30 
30A1J14-07 
SUA1LJ14-18 
3UA1J14-14 
SO0A1LJ14-16 
3UA1J16=22 
3UA1J16-25 
SUALJ13"31 
SUA1LJ14=22 
S0ALJ15-35 
S0A1J13-55 
SOALJ135<15 
SUALJ13-18 
$0A1J15-36 
30A1J135-37 
SUALJIS"11 
S0ALJ1IS-12 
S3UA1J16-10 


T-I-T¥-VOWNS 


Table 1-10. Message Data (Cont) 


Meas Id Prog Sym Device Channel- TlmChannel PcmSlot Cab 30 In Sys Sh 


SOT-T 


LSOO01V 
CG2173V 
CG2117V 
CG2147V 
CG2177v 
CG2206V 
CG2236V 
CG2266V 
CG1101V 
SsP0010P 
SP0G09P 
SP0020T 
SP0022H 
SP0023H 
SP0024H 
SP0025H 
SP06550 
SP06560 
SP0657Q 
SP0658Q 
SP0661P 
SPOO50T 
SP0600P 
SP0601P 
CG1110V 
CG2300T 
CG2301T 
CHOO25V 
CH1075V 
CT0147V 
CT0212V 
CTO330V 
CTO320V 
CT0261V 
cT0098V 
CTOO89V 
CT0Q17V 


TOQBYSO 
GCOG1XT 
GSEIGT 
GSEMGT 
GSEOGT 
GDIFIGAT 
GDIFMGAT 
GDIFOGAT 
GM28VST 
TPMVEF 
TPMVEOX 
TTCSK1 
TPFOXV1 
TPFOXV2 
TPFOXVS 
TPFOXV4 
TPWOXT1 
TPWOXT2 
TPWFT1 
TPWFT2 
TPPEC 
TINSK1 
TPEVASA 
TPEVASB 
GM2P5VST 
GPIPAT 
GIRIGT 
THPLPHST 
THYAET 
TSBRAGCV 
TSBSPHE 
TVHFRFO 
TVHADRO 
TUDLRSS 
TCBNDDEC 
TCBNDTRA 
TEXCSENS 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


D/A 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


271 
272 
273 
274 
275 
276 
277 
278 
279 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
9335 
534 
536 
337 
538 
539 
540 
545 
546 
547 
548 
549 
550 
991 
552 


(0417) 
(0420) 
(0421) 
(0422) 
(0423) 
(0424) 
(0425) 
(0426) 
(0427) 
(1010) 
(1011) 
(1012) 
(1013) 
(1014) 
(1015) 
(1016) 
(1017) 
(1020) 
(1021) 
(1022) 
(1023) 
(1024) 
(1025) 
(1026) 
(1030) 
(1031) 
(1032) 
(1033) 
(1034) 
(1041) 
(1042) 
(1043) 
(1044) 
(1045) 
(1046) 
(1047) 
(1050) 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T4/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
T™M/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


110 
128 
008 
009 
010 
129 
168 
169 
102 
122 
12% 
254 
148 
150 
155 
156 
258 
260 
262 
264 
015 
255 
248 
170 
267 
237 
249 
022 
084 
163 
165 
160 
016 
158 
162 


167 


146 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


SLOT 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


0337 
0433 
0018 
0020 
0024 
0437 
0633 
0634 
0301 
0397 
0389 
5338 
0529 
0537 
0569 
0570 
5594 
5722 
5850 
5978 
0048 
5402 
4954 
0637 
6170 
4250 
5018 
0011 
0205 
0605 
0621 
0593 
0050 
0581 
0601 
0629 
0517 


30A1J15-30 
30A1J14°08 
30A1J11-08 
30A1J11-09 
30A1J11-10 
30A14514-09 
30A1J15=-06 
30A1J15<09 
3$0A1J13-22 
3UA1J14-02 
SO0A1J14=01 
30A1J17-214 
30A1J14-28 
30A1J14-30 
S0A1J14¢35 
S0A1J14-36 
530A1J17°18 
30A1J17=-20 
30A1J17-22 
30A1J17-24 
SOAiJ1i1°15 
30A1J17°15 
30A1J17-08 
30A1415-10 
30A1J17°27 
30A1J16°37 
30A1J17-09 
30A1J11<22 
SOA1J135-04 
30A1J15-03 
30A1J15-05 
30A1J14-40 
S0A1J11-16 
30A1J14-36 
30A1J15-02 
30A1J15-07 


. 30A1414-26 


914-03 
914-03 
914-07 
914-07 
914-07 
914-035 
914-22 
914-22 
914-02 
914-03 
914-03 
914-06 
914-03 
914-03 
914-04 
914-04 
914-06 
914-06 
914-06 
914-06 
914-07 
914-22 
914-22 
914-22 
914-07 
914-06 
914-06 
914-07 
914-02 
914-07 
914-07 
914-22 
914-07 
914-22 
914-22 
914-22 
914-22 


T-I-TP-V9NS 


90T-T 


Meas Id 


CT0018V 
CTO0016V 
CT0015V 


CH4100H 
CH4101H 
CH4102H 
CH4103H 
CH4104H 
CH4105H 
CH2025V 
CHOO24V 
CH2024V 
CHOO0S4H 
CHOO47V 
CHOO67V 
CH1025V 
CH1034H 
CH1047V 
CH1067V 
CH3184V 
CH2015V 
CH2026V 
CH2030T 
CH2070V 
CHOO75V 
CH2075V 
CH1024V 
CG2a12Vv 
Cu2113V 
CG2142v 
CG2143V 
CG2172V 
CG2113V 
CG2143V 
CG2173V 
CG2206V 
CG22356V 


| Prog Sym 


TEXCSEIO 
TPSWSCEN 
TPSVSCEP 
TSINTHA 
TCOSTHA 
TSINPSA 
TCOSPSA 
TSINPHA 
TCOSPHA 
THPLRHST 
THQRGT 
THPRGT 
THPAPF 
THPGCDI 
THPAEC 
THPLYHST 
THY APF 
THYGCDI 
THYAEC 
THDV1 
THASMRD 
THRSMRD 
THGTEMP 
THRAES 
THPAET 
THRAET 
THRRGT 
G6S1GiXxT 
GCIGiAXT 
GSMG1XT 
GCMG1IXT 
GSOG1IXT 
GCIGiXxT 
GCMG1XT 
GCOG1XT 
GDIFIGAT 
GDIFMGAT 


Device Channel 


D/A 
D/A 
D/A 
U/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
v/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


553 
554 
555 
565 
566 
567 
568 
569 
570 
574 
572 
573 
574 
575 
576 
577 
578 
579 
560 
581 
582 
583 
584 
585 
586 
587 
588 
592 
593 
594 
595 
396 
593 
595 


(1051) 
(1052) 
(1053) 
(1065) 
(1066) 
(1067) 
(1070) 
(1071) 
(1072) 
(1073) 
(1074) 
(1075) 
(1076) 
(1077) 
(1100) 
(1101) 
(1102) 
(1103) 
(1164) 
(1105) 
(1106) 
(1107) 
(1110) 
(1111) 
€iti2} 
(1113) 
(1114) 
(1120) 
(1121) 
(1122) 
(1123) 
(1124) 
(1121) 
(1i23) 
(0420) 
(0424) 
(0425) 


TlmChannel 


TM/CH 


~TM/CH 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


147 
140 
138 
068 
990 


096 


097 
099 
161 
050 
021 
029 
023 
024 
076 
026 
027 
028 
083 
144 
104 
107 
234 
143 
077 
086 
025 
118 
119 
120 
058 
125 


Table 1-10. Message Data (Cont) 


Pcm Slot 


SLOT. 0525 
SLOT 0493 
SLOT 0477 
SLOT 0221 
SLOT 0237 
SLOT 0261 
SLOT 0269 
SLOT 0277 
SLOT 0285 
SLOT 0047 
SLOT 0007 
SLOT 0043 
SLOT 0015 
SLOT 0019 
SLOT 0157 
SLOT 0027 
SLOT 0031 
SLOT 0039 
SLOT 9197 
SLOT 0506 
SLOT 0309 
SLOT 0317 
SLOT 4058 
SLOT 0505 
SLOT 0173 
SLOT 0213 
SLOT 9023 
SLOT 0377 
SLOT 0378 
SLOT 0381 
SLOT 0069 


SLOT 0409; 


SLOT 0376 
SLOT 0069 
SLOT 0433 
SLOT 0437 
SLOT 0633 


Cab 30 In Sys Sh 


SUA1J14-27 914-22 
SO0A1J14-20 914-07 
SOALJ14-15 914-03 
S0A1J13-08 914-02 
30A1J135-10 914-02 
SO0A1J135-16 914-02 
SO0ALJI3"17 914-02 
SUALJ135°19 914-02 
30A1J13221 914-02 
3O0A1J11°30 914-07 
SO0AL1J11-21 914-07 
SU0A1J11-29 914-07 
SUA1J11-23 914-07 
SUA1J11-°24 914-07 
SUALJ12-36 914-07 
30A1LJ11-26 914-07 
SOALJ11°27 914-07 
$0A1J11-28 914-07 
SO0A1J13-03 914-02 
SU0A1J14-24 914-22 
SO0ALJ1I3S-24 914-02 
SO0ALJ13<27 914-03 
S0A1J16=34 914-22 
SUALJ14-23 914-08 
S0A1J12-37 914-02 
SUA1J13-06 914-02 
S$0A1J11-25 914-07 
30A1J13-38 914-03 
SUALJ1I35=39 914-03 
SUALJ13=40° 914-03 
3Q0A1LJ12-18 914-07 
> 30A1J14705 > 914-03 
SO0ALJ13239 914-03 
SO0ALJ12°18 914-07 
3SUALU14-08 914-03 
3UALJ14=-09 914-03 
30A1J15-08 914-22 


T-T-TP-VIWS 


LOT-T 


Meas Id 


CG2266V 
CG2301T 
CG1i110V 
CG1i101V 
CG2300T 
CG2117V 
CG2147v 
CG2177V 
CG2112v 
CG2142V 
CG2172v 
CEOOSS5P 
CTOOS986V 
CTO089V 
CFO0Q15P 
CH4105H 
CH4103H 
CH4101H 
cc0210V 
Cco211V 
CCO232V 
cco22eac 


CCO223C. 


Cco215C 
Cco224C 
$C2113C 
§C2114C 
$C2115C 
CCO206V 
CCO207V 
Cco227V 
CCO228V 
CC0214V 
CCO0212vV 
CT0018V 
CTOO017V 
CCO213SF 


Prog Sym Device Channel - 


GDIFOGAT 
GIRIGT 
GM2PS5SVST 
GM2B8YST 
GPIPAT 
GSEIGT 
GSEMGT 
GSEOGT 
GSIG1IxT 
GSMG1XT 
GSOG1XxT 
TBAROPSR 
TCBNDDEC 
TCBNDTRA 
TCOMPDEP 
TCOSPHA 
TCOSPSA 
TCOSTHA 
TDCBBA 
TOCBBB 
TDCBRB 
TOCCBA 
TDcCBsB 
ToCCcBC 
TDCCPLB 
TOCIFC1 
TDCIFC2 
TDOCIFCS 
TDCMBA 
TDCMBB 
TDCPBA 
TDOCP8B 
TOCyBC 
TDCVPLB 
TEXCSEIO 
TEXCSENS 
TFBIPHA 


D/A 
D/A 
D/A 
D/A 
D/A 
Dsa 
D/A 
D/A 
D/A 
D/A 
DsA 
D/A 
D/A 
D/A 
D/A 
D/A 


“D/A 


DsA 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


Table 1-10. Message Data (Cont) 


276 
538 
536 
279 
537 
273 
274 
275 
592 
594 
596 
270 
550 
551 
120 
370 
568 
566 
030 
031 
041 
035 
036 
037 
038 
060 
061 
062 
028 
029 
039 
040 
072 
0352 
553 
552 
033 


(0426). 


(1032) 
(1030) 
(0427) 
(1031) 
(0421) 
(0422) 
(0423) 
(1120) 
(1122) 
(1124) 
(0416) 
(1046) 
(1047) 
(0170) 
(1072) 
(1070) 
(1066) 
(0036) 
(0037) 
(0051) 
(0043) 
(0044) 
(0045) 
(0046) 
(0074) 
(0075) 
(0076) 
(0034) 
(0035) 
(0047) 
(0050) 
(0110) 
(0040) 
(1051) 
(1050) 
(0041) 


Cab 30 In 
30A1J15-09 
30A14J17-09 
30A1y17-27 
3SOALJ1I3=-22 
30A1J16<37 
30A1J11-08 
30A1J11-09 
30A1J11-10 
30A1J13-38 
30A1J13-40 
30A1J14-05 
30A1J16°10 
30A1JN15-02 
30A1J15-07 
3S0A1J16207 
SO0A1LJ1i3-21 
30A1J13¢17 
30A1J13-10 
30A1412-16 
30A1J12°17 
30A1J12-19 
30A1J12-26 
30A1412-27 
SO0A1LJ12-12 
30A1J12-28 
30A1L1J12<21 
3V0ALJ12-23 
SU0A1J12-25 
30A1J12-09 
30A1J12-11 
30A1J12-24 
30A1J14-335 
30A1J12-22 
30A1J12-20 
30A1J14-27 
30A1J14=-26 
30A1J15=28 


914-22 
914-06 
914-07 
914-02 
914-06 
914-07 
914-07 
914-07 
914-03 
914-03 
914-03 
914-22 
914-22 
914-22 
914-05 
914-02 
914-02 
914-02 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-04 
914-07 
914-01 
914-22 
914-22 
914-04 


I-I-1b-V9NS 


80I-T 


Table 1-10. 


Meas Id Prog Sym Device Channel 


CCO217F 
CH2015V 
CH3184V 
CH2030T 
CHOO67V 
CHOO75V 
CHOO034H 
CHO047V 
CHOO25V 
CH2025V 
CH1025V 
CH2024V 
CHOO24V 
CH2070V 
CH2075V 
CH1024V 
CH2026V 
CH1067V 
CH1075V 
CH1034H 
CH1047V 
CbO200V 
CDO0201V 
Cv0a05V 
CDO006V 
CCO200V 
CcO201V 
Cco2z02v 
CCO2Z0SV 
CCO204V 
CCO205V 
CFOOO01P 
SP0600P 
sPpo060iP 
SPO0022H 
SPO0Q023H 
SP0024H 


TFB2PHA 
THASMRD 
THDV1 
THGTEMP 
THPAEC 
THPAET 
THPAPF 
THPGCDI 
THPLPHST 
THPLRHST 
THPLYHST 
THPRGT 
THQRGT 
THRAES 
THRAET 
THRRGT 
THRSMRD 
THYAEC 
THYAET 
THYAPF 
THYGCDI 
TLLBARDY 
TLLBBRDY 
TLPBAARM 
TLPBBARM 
TMBLPHA 
TMBLPHS 
TMB1PHC 
TMB2PHA 
TMB2PHB 
TMB2PHC 
TPCAG 
TPEVASA 
TPEVASB 
TPFOXVL 
TPFOXV2 
TPFOXVS 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


034 
582 
5814 
564 
576 
586 
574 
575 
539 
571 
577 
573 
572 
585 
387 
568 
583 
580 
540 
578 
579 
264 
265 
268 
269 
022 
0235 
024 
025 
026 
027 
115 
533 
534 
523 
524 
525 


(0042) 
(1106) 
(1105) 
(1110) 
(1100) 
(1112) 
(1076) 
(1077) 
(1033) 
(1073) 
(41101) 
(1075) 
(1074) 
(2401) 
(1123) 
(1114) 
(1107) 
(1104) 
(1034) 
(1102) 
(1103) 
(0410) 
(0411) 
(0414) 
(0415) 
(0026) 
(0027) 
(0030) 
(0031) 
(0032) 
(0033) 
(0163) 
(1025) 
(1026) 
(1013) 
(1014) 
(1015) 


Message Data (Cont) 


’ Tlm Channel Pcm Slot 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TH/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


190 
104 
144 
234 
076 
077 
023 
024 
022 
030 
026 
029 
021 
143 
086 
025 
107 
083 
084 
027 
028 
095 
098 
091 
092 
046 
050 
053 
047 
054 
055 
201 
248 
170 
148 
150 
155 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


1242 
0309 
0506 
4058 
0157 
0173 
0015 
0019 
0011 
0047 
0027 
0043 
0007 
0505 
0213 
0023 
0317 
0197 
0205 
0031 
0039 
0253 
0273 
02414 
0245 
0005 
0025 
0049 
no13 
0053 
0057 
1946 
4954 
0637 
0529 
0537 
0569 


Cab 30 In 


3UA1J15=30 
SOALJI3-24 
3UA1J14-24 
30A1J16-34 
SUA1J12-36 
SU0A1J12-37 
30A1J11°23 
S0A1J11-24 
30A1J11-22 
30A1J11-30 
30A1J11-26 
30A1J11-29 
S0A1J11°21 
SUALJ14-23 
30A1J15-06 
30A1J11°25 
30A1J13=27 
SOALJ13-03 
30A1J13-04 
3UA1J11-27 
30A1J11-28 
SUALJ13~15 
30A1J15-18 
SOALJI3—-11 
SUA1J135-12 
30A1J12-06 
3UA1J12-10 
SUALJ1I2-13 
30A1J12-07 
30A1J12-14 
$0A1J12-15 
30A1J16=-01 
3UA1J17-08 
30A1415-10 
3UA1J14-28 
3UA1J14=30 
S$0A1J14<35 


Sys Sh 


914-04 
914-02 
914-22 
914-22 
914-07 
914-02 
914-07 
914-07 
914-07 
914-07 
914-07 
914-07 
914-07 
914-08 
914-02 
914-07 
914-03 
914-02 
914-02 
914-07 
914-07 
914-02 
914-02 
914-02 
914-02 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-05 
914-22 
914-22 
914-03 
914-03 
914-04 


T-I-T?-VOWNS 


60T-T 


SP00@25H 
CROOOSP 
CROOQO6P 
SPO0Q06P 
CFO0Q16P 
sPpoo01P 
SR5729P 
SR5776P 
SR5817P 
SR5830P 
CROOOIP 
CROOO2P 
$C2160Z 
$C21612Z 
$C2162Z 
SC2069P 
$C2070P 
$C2071P 
SFOOS9P 
SFO0O040P 
SP0010P 
SP0009P 
SC2060P 
S$C2061P 
S$C2062P 
SP0OOSP 
CROO11P 
CROQ12P 
CF OO36P 
SF0037P 
SF O0@38P 
CFOOO5P 
SP0661P 
cro006P 
CFOQ29P 
CF0012P 
CTOO16V 


TPFOXV4 
TPFTA 
TPFTB 
TPFUEL 
TPGLPUMP 
TPHE 
TPHEMA 
TPHEMB 
TPHEMC 
TPHEMD 
TPHETA 
TPHETB 
TPHFC1 
TPHFC2 
TPHFC3 
TPH2FC1 
TPH2FC2 
TPH2FC3 
TPH2T1 
TPH2T2 
TPMVEF 
TPMVEOX 
TPN2FC1 
TPN2FC2 
TPN2FC3 
TPOX 
TPOXTA 
TPOXTB 
TPO2REG 
TPO2T1 
TPO2T2 
TPPCO2 
TPPEC 
TPST 
TPSTGE 
TPSUIT 
TPSVSCEN 


Table 1-10. Message Data (Cont) 


Meas Id Prog Sym Device Channel 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


526 
140 
141 
249 
105 
246 
152 
153 
154 
155 
136 
139 
069 
070 
074 
048 
049 
050 
089 
090 
520 
521 
042 
043 
044 
248 
142 
143 
123 
079 
080 
117 
531 
122 
103 
119 
554 


(1016) 
(0214) 
(0215) 
(0371) 
(0151) 
(0366) 
(0230) 
(0231) 
(0232) 
(0233) 
(0212) 
(0213) 
(0105) 
(0106) 
(0107) 
(0060) 
(0061) 
(0062) 
(0131) 
(0132) 
(1010) 
(1011) 
(0052) 
(0053) 
(0054) 
(0370) 
(0216) 
(0217) 
(0173) 


(0117) 


(0120) 
(0165) 
(1023) 
(0172) 
(0147) 
(0167) 
(1052) 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TH/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


156 
152 
159 
115 
256 
111 
127 
133 
134 
136 
251 
253 
204 
205 
208 
675 
078 
079 
226 
227 
122 
121i 
192 
194 
195 
113 
124 
126 
2306 
221 
223 
206 
015 
212 
108 
247 


TlmChannel PcmSlot 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT: 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


0570 
0557 
0589 
0365 
5466 
0341 
0429 
0453 
0461 
0469 
5146 
5274 
2138 
2202 
2394 
0153 
0177 
0181 
3546 
3610 
0397 
0389 
1370 
1496 
1562 
0349 
0405 
04135 
3802 
3226 
3354 
2266 
0048 
2650 
0325 
4890 
0493 


30A1J14-36 
30A1J14-32 
30A1414-39 
30A1J13-35 
30A1J17-16 
30A1J13-31 
30A114-07 
30A1N14-13 
30A1U14914 
30411416 
30A1Ui7°11 
30411713 
30A1U16+04~ 
30A1J16-05 
30A1J16=08 
30A1J12*35 
30A1J12=38 
30A1U12-39 
30A1J16-26 
30411627 
30A1J14-02 
30A1N14-01 
30A1N15-32 
30A1U15-34 
30A1J15-35 
30A1J13-33 
30A1J14-04 
30A1J14-06 
30A1J16-30 
30A1J16-21 
30A1J16-23 
30A1J16-06 
30A1J11°15 
30A1J16=12 
30A1J13-26 
30A1J17-07 
30A1J14-20 


Cab 30 In Sys Sh 


914-04 
914-04 
914-04 
914-03 
914-06 
914-03 
914-03 
914-03 
914-03 
914-03 
914-06 
914-06 
914-05 
914-05 
914-05 
914-01 
914-02 
914-02 
914-05 
914-05 
914-03 
914-03 
914-04 
914-04 
914-04 
914-035 
914-03 
914-03 
914-05 
914-05 
914-05 
914-05 
914-07 
914-05 
914-03 
914-06 
914-07 


T-T-T?-VONS 


OLT=T 


Table 1-10. Message Data (Cont) 


Meas Id ProgSym Device 


CTO0015V 
SP06570 
SP0658Q 
SP0655Q 
$P06560 
SC2066P 
SC2067P 
SC2066P 
LSOO001V 
CT02L47V 
CT0212v 
CH4104H 
CH4102H 
CH4100H 
SR5001P 
SR5002P 
SR5003P 
SR5004P 
CC0178T 
CCO1L79T 
CFOOO2T 
SC2081T 
SC2082T 
SC2083T 
sPoo2o0T 
SR5065T 
SR5066T 
SR5067T 
SR5068T 
SP0002T 
CROOOST 
CROOO4T 
SFOO43T 
SFA044T 
CFO0016T 
SP0050T 
_SF0041T 


TPSVSCEP 
TPWFT1 
TPWFT2 
TPWOXT1 
TPWOXT2 
TPO2FC1 
TPO2FC2 
TPQ2FCS 
TQBVSO 
TSBRAGCV 
TSBSPHE 
TSINPHA 
TSINPSA 
TSINTHA 
TSPHETA 
TSPHETB 
TSPHETC 
TSPHETD 
TTBCA 
TTBCB 
TTCAB 
TTCEFC1 
TTCEFC2 
TTCEFCS 
TTCSK1 
TTEPAL 
TTEPB1 
TTEPCL 
TTEPD1 
TTHE 
TTHETA 
TTHETB 
TTH2T1 
TTH2T2 
TTLOGE 
TTNSK1 
TTO2T1 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


555 
529 
530 
527 
526 
045 
046 
047 
271 
545 
546 
569 
567 
565 
144 
145 
146 
147 
020 
021 
116 
051 
052 
053 
522 
148 
149 
150 
151 
247 


156. 


157 
091 
092 
106 
532 
081 


Channel 


(1053) 
(1021) 
(1022) 
(1017) 
(1020) 
(0055) 
(0056) 
(0057) 
(0417) 
(1041) 
(1042) 
(1071) 
(1067) 
(1065) 
(0220) 
(0221) 
(0222) 
(0223) 
(0024) 
(0025) 
(0164) 
(0063) 
(0064) 
(0065) 
(1012) 
(0224) 
(0225) 
(0226) 
(0227) 
(0367) 
(0234) 
(0235) 
(0133) 
(01354) 
(0152) 
(1024) 
(0121) 


Tlm Channel PcmSlot 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
T™M/CH 
TM/CH 
TM/CH 
TM/CH 
™M/CH 
TM/CH 


138 
262 
264 
258 
260 
069 
070 
073 
110 
163 
165 
099 
096 
088 
259 
261 
263 
266 
186 
187 
203 
171 
173 
176 
254 
265 
232 
268 
270 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


0477 
5850 
5978 
5594 
5722 
0122 
0125 
0145 
0337 
0605 
0621 
0277 
0261 
0221 
5658 
5786 
5914 
6106 
0986 
1050 
2074 
0026 
0154 
0346 
5338 
6042 
3930 
6234 
6362 
0501 
3290 
3482 
3994 
4186 
5530 
5402 
3738 


Cab 30 In Sys Sh 


SUA1LJ14<18 
S0A1J17-22 
30A1J17-24 
S$0A1J17-18 
30A1J17-20 
S0A1J12=-29 
30A1J12-30 
S0A1J12-353 
30A1J13-30 
30A1J15-03 
30A1J15-05 
30A1J15-19 
30A1J135-16 
30A1J13-08 
30A1J17°19 
3O0A1J17-21 
30A1J17-23 
30A1J17-26 
30A1J15=26 
30A1J515-27 
30A41J16=-03 
30A1I15-11 
30A1J15-13 
30A1J15°16 
30ALJ17-14 
30A1J17=-25 
3$0A1J16-32 
30A1J17-28 
30A1J17-30 
S0ALJ14-22 
S0A1J16-22 
30A1J16-25 
30A1J16-33 
30A1J16-36 
SOALJ17°17 
30A1U17"15 
30A1J16=-29 


914-03 
914-06 
914-06 
914-06 
914-06 
914-01 
914-01 
914-01 
9149-03 
914-07 
914-07 
914-02 
914-02 
914-02 
914-06 
914-06 
914-06 
914-06 
914-904 
914-04 
914-05 
914-04 
914-04 
914-04 
914-06 
914-06 
914-06 
914-06 
914-06 
914-07 
914-22 
914-22 
914-06 
914-06 
914-06 
914-22 
914-05 


T-T-T?-VIWS 


EIE-T 


Table 1-10. Message Data (Cont) 


Meas Id Prog Sym Device Channel 


SFoo42T 
LS0090X 
LS0091X 
CFOG20T 
SC2087T 
SC2088T 
SC2089T 
CC0175T 
CC0176T 
CC0177T 
SC2084T 
SC2085T 
SC2086T 
CFOO17T 
CFOOO0BT 
CTO261V 
CTO320V 
CTO330V 
SC2139R 
$C2140R 
$C2141R 
SC2142R 
S$C2143R 
CFOO35R 
SC2144R 
CF00190 
SF00300 
SF00310 
CF00100 
CF 00090 
SF00320 


SF0033Q° 


TTO2T2 
TTPSMA 
TTPSMB 
TTRADOUT 
TTROFC1 
TTROFC2 
TTROFCS 
TTS11 
TTSI2 
TTSI3 
TTSKFC1 
TTSKFC2 
TTSKFC3 
TTSTGE 
TTSUIT 
TUDLRSS 
TVHADRO 
TVHFRFO 
TWDH2FC1 
TWDOH2FC2 
TWDH2FCS 
TWDO2FC1 
TWDO2FC2 
THDO2ECS 
TWDO2FCS 
TWGACC 
TWH2T1 
TWH2T2 
TWPH20 
TWWH20 
TWO2TL 
TWO2T2 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


082 
266 
267 
107 
057 
056 
059 
017 
018 
019 
054 
055 
056 
104 
118 
549 
548 
547 
063 
064 
065 
066 
067 
108 
068 
102 
687 
088 
096 
095 
077 


078: 


(0122) 
(0412) 
(0413) 
(0153) 
(0071) 
(0072) 
(0073) 
(0021) 
(0022) 
(0023) 
(0066) 
(0067) 
(0070) 
(0150) 
(0166) 
(1045) 
(1044) 
(1043) 
(0077) 
(0100) 
(0101) 
(0102) 
(0103) 
(0154) 
(0104) 
(0146) 
(0127) 
(0130) 
(0140) 
(0137) 
(0115) 
(0116) 


Tlm Channel PcmSlot 


TM/CH 
TM/CH 
TM7CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


231 
116 
117 
209 
196 
197 
199 
179 
161 
183 
189 
py | 
193 
224 
214 
158 
016 
160 
080 
081 
082 
085 
087 
219 
089 
239 
2i1 
215 
246 
177 
216 
217 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 


- SLOT 


3866 
0369 
0373 
2456 
1626 
1690 
1818 
0538 
0666 
0794 
1178 
1306 
1434 
3418 
2778 
0581 
0050 
0593 
0185 
0186 


0189. 


0209 
0217 


3096- 


0229 
4378 


2566 . 


2714 
4826 
0410 
2906 


2970. 


Cab 30 In 


S0A1J16-31 
3S0A1J13=36 
30A1J135-37 
30A1J16-09 
30A1J15-36 
30A1J15-37 
SOA1J15-39 
SOA1J15-19 
3$0A1J15=21 
30A1J15-25 
30A1J15-29 
30A1J15-31 
30A1J15<33 
30A1J16-24 
30A1J16-14 
30A1J14-38 
30A1J11°16 
30A1J14-40 
30A1J12-40 
SOALJ135~01 
SQALJ13-02 
30A1J135-05 
30A1J135=07. 
S0A1J16°19 
30A1J15-09 
30A1J16-39 
S0A1J16-11 
30A1J16°13 
30A1J17-06 
30A1J15917 
SOALJ16=16. 
SOALJ1617: 


Sys Sh 


914-06 
914-22 
914-22 
914-05 
914-04 
914-04 
914-05 
914-04 
9144-04 
914-04 
914-04 
914-04 
914-04 
914-05 
914-05 
914<22 
914-07 
914-22 
914-02 
914-02 
914-92 
914-02 


914202 ., 


914-05 
914-02 
914-05 
914-05 
914-05 
914-06 
914-04 
914-05 
914-05 


T-T-T?-VOWS 


Zti-t 


Meas Id Tlm Chan 


|e LT 


CC0188P 
CG2110V 
CG2140V 
CG2170V 
CU2302C 
CG2305C 
Cusi02v 
CG35112V 
CG3123vV 
CG31355V 
CG3141V 
CG3200V 
CG4300T 
CG6Q00P 
CG6020T 
CG6021T 
CG6022T 
CT0108K 
CTO191V 
CT0215V 
SA23564T 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


Table 1-10. Message Data (Cont) 


Pcm Slot 


Cab 30 In 


30A1J12-08 
3O0A1J12-31 
30A1J12-32 
$0A1J12-34 
30A1J17°01 
30A1J17-03 
30A1J14-10 
SOALJ14-11 
30A1J14-15 
30A1J14-17 
30A1J14-21 
30A1J14-12 
30A1J17-10 
30A1J16-20 
30A1J16-40 
30A1J17=02 
30A1J17-04 
S0A1J15-01 
30A1J15-06 
30A1J17-29 


BOALI16-15 


914-23 
914-23 
914-23 
914-23 
914-23 
914-23 
914-23 
914-23 
91423 
914-23 
914-23 
914-23 
914-23 
914-23 


Measurement Description 


PRESS BATT 
IGA TORQUE 
MGA TORQJE 
OGA TORQUE 
IMU HEATER 
IMU BLOWER 


COMPT MANIF 
MOTOR IN 
MOTOR IN 
MOTOR. IN PH 
CURRENT 
CURRENT 


SXT TRUN MOT DRV IN PH 
SXT SHAFT MOT DRV IN PH 
SCT SHAFT MOT DRV IN PH 
SCT TRUN MOT DRV IN PH 


TRUN CDU 16X RES ERR IN PH 


TRUN CDU MOT DRV IN PH 
AGC TEMP MONITOR 
IMU PRESSURE 


PSA TEMP 1 
PSA TEMP 2 
PSA TEMP 3 


TRAY 3 
TRAY 2 
TRAY 4 


GAS ANALY SUIT * CABIN 


VHF /AM REC 


AGC VOLTAGE 


S@BAND XMTR DET RF OuT 


TEMP SXT 3 FUEL. TNK SURF 


T-T-T?-VOWS 


Meas Id 


CGdooiVv 


CJ0002J 
CJ0066J 
Cy0067) 


CJ0210%x 
CJ0211x 
CJ0212x 


CTO0125V 
CT0126V 
CT0127V 
CT01286V 


CT0120x 
CT0340x 
CT0342x 


NUTE® FORMAT REFERS TO THOSE SIGNALS BROUGHT QUT BY COLLINS FUR INSERTION INTO: THE PCm INPUT. 
SHOWN IN PARENTHESES. 


Tm/ChSlot 
N/A 0033 
O31 0051 
001 0006 
02 uo14 
16-6 0449 
16-7 9449 
16-8 0449 
149 0533 
151 O541 
314 56u3 
319 6243 

0160 
S6°3 QO511 
36-4 0511 


Cab 30 In Ch Code 


A2J13°04 


A1lJileSi 
AiJ1i-01 
A1JjJ1i1¢02 


A1J4-06 
A1J4=-97 
Ai J4=-00 


(J14-29)« 
(J14e31)# 
(J18+34)« 
(J15+34)# 


(J8-3)# 
(J8-4)# 


11&7-06 
1167-07 
11£7-08 


11A104 
11A106 
10AL44 
1O0AL49 


11E27+03 
11E27-04 


UVIRECTes 


DIRECT 
DIRECT 
DIRECT 


UITRECT 
DIRECT 
DIRECT 


FORMAT® 
FORMAT® 
FORMAT®# 
FORMAT# 


INTERNAL 
FORMAT@ 
FORMAT«# 


SM6A-41-1-1 


Table 1-10. Message Data (Cont) 


Measurement Description 


AGC G/N. 40 BIT SERIAL: WORD 


IMPEDANCE PNEUMOGRAPH 
ELECTROCARDIOGRAM AXIS 4 
ELECTROCARDIOGRAM AXIS 2 


SEL 
SEL 
SEL 


PCM 
PCM 
PCM 
PCM 


PCM 
PCM 


FORMAT PATCH PANEL TO THE REQUIRED CHANNEL INPUT PIN, 


SIT RATE 


POSITION 
POSITION 
POSITION 


85 
15 
85 
15 


LEVEL 
LEVEL 
LEVEL 
LEVEL 


MON 
MON 
MON 


PER 
PER 
PER 
PER 


CHANGE 


ASTRO 1 
ASTRO 2 
ASTRO 3 


CENT 
CENT 
CENT 
CENT 


seBIT 


TIMING EXT OR INT 
RESET COINCIDENCE 


NOTE#*# THE 40 RIT SERIAL WORD CANNOT BE MONITORED OR FAULTED AT THE TM CONSOLE 


NOTE 


ALL UNASSIGNEU GR FIXE! GROUND CHANNELS ARE UNLISTED. 


Comments 


40 BITS OF DATA SLOTS 6033 THRU 0037 


BIOMED INPUT (SKIN MOISTURE) 
BIOMED INPUT (HEART) 
BIOMED INPUT (HEART) 


CINDICATES WHICH ASTRONAUT ABUVE BIUMED 
DATA IS BEING TRANSMITTED FROM) 


CALIBRATION 
CALIBRATION 
CALIBRATION 
CALIBRATION 


NORMAL DATA 
BIT AT ONE= 


FOR HI LEVEL 
FOR HI LEVEL 
FOR LO LEVEL 
FOR LO LEVEL 


ANALOG 
ANALOG 
ANALUG 
ANALOG 


RATE= 01100110 
EXT 


ONEs CLOCK + SUBFRAME SYNC PHASED OK 


THEY ARE PATCHED AT THE 


CTOi42rF 
CT0142F 
CT0142F 
CT0142F 
CT0142F 
CT0142F 
Cy0142F 
CT0142F 
CT0142F 
CT0142F 
CT014eF 
CT0142F 
CT0142F 
CT0142F 
CT0142F 
CT0142F 
CT0142F 
CT014eF 
CT0142F 
CTO0142F 


CT0142F 
CT0142F 
cT0142F 
CT0142F 
CT0142F 
cT014aF 


CToO@62v 
CTO262V 
CTO262vV 
CTO262V 
CTO262V 
CTO262V 
CTO262vV 
CTO262vV 


Prog Sym Dev Ch 


TUBLVALD 
TUDLVALD 
TUDLVALD 
TUDLVALD 
TUDLVALD 
TUDLVALD 
TUDLVALD 
TUDLVALD 


C-Bit D-Bit 
24 01 
23 02 
22 03 
21 04 
20 05 
19 06 
18 07 
17 08 
16 09 
15 10 
14 14 
13 12 
12 13 
11 14 
10 15 
09 16 
08 17 
07 18 
v6 19 
05 20 
24 01 
23 02 
22 03 
21 04 
20 05 
19 06 
24 01 
23 02 
22 03 
21 04 
20 05 
19 06 
18 07 
17 08 


Tm/Ch Slot 


8 
OU PSANRPNOU SANE NOU FANE 


NMMWWNNWNOODOCAOCUUVUUUUY 
t 


0065 
0065 
0065 
0065 
u065 
0065 
U065 
0066 
0066 
0066 
0066 
0066 
0066 
0066 
0067 
0067 
0067 
0067 
0067 
0067 


v068 
0068 
0068 
0068 
0068 
0068 


0097 
0097 
0097 
0097 
0097 
0097 
0097 
0097 


1-114 


Cab 30 In 


3$0A1J41-33 
30A1J1-<34 
30A1 41-35 
$0A1J1-36 
S0A1J1-37 
SO0ALJ1-38 
$0A1J1=<39 
SO0A1J2-01 
SOA1J2-02 
SOALJ2=05 
S0A1J2-04 
SO0A1J2-05 
SO0A1J2-06 
S0A1J2=07 
30A1J2°09 
30A1N2-10 
SOA1J2e11 
S0A1J2-°12 
S0A1J2-13 
SOALJ2-14 


SOA1LJ2-17 
S0A1J2°18 
SO0ALJ2-19 
SO0ALJ2=-20 
SO0ALJ2<21 
S0A1J2"22 


$0A1J1°17 
30A1J1°18 
S30A1J1°19 
S0A1J1-20 
S0A1J1-21 


SOALJ1=-22— 


SO0A1J1°25 
SOALV1-24 


SM6A-41-1-1 


Table 1-10. Message Data (Cont) 


Sys Sh 


914-9 
914-9 
914-9 
91469 
914-9 
914-9 
914-9 
914-9 
914-9 
914-9 
914-9 
914-9 
914-9 
914-9 
914-9 
914-9 
914-9 
914-9 
914-9 
914-9 


914-14 
914-14 
914-14 
914-14 
914-14 
914-14 


914-24 
914-24 
914-24 
914-24 
914-24 
914-24 
914-24 
914-24 


Ch Code 


1161-01 
11E1-02 
11£1-03 
11E1-04 
11E1-u5 
11E1-u6 
11E1-U7 
11£&1-u9 
11£1-10 
11Ei-1i1 
11E19¢i2 
1161-13 
11E1-14 
1161-15 
1161-17 
1161-18 
1161-19 
11€&1-20 
11E1-21 
11E1-°22 


11&1°25 
11E1-26 
11E1¢27 
11E1-26 
11€1-29 
11£1-°30 


91E-01 
51E=-02 
51E-u3 
51E-04 
S1E-05 
51E-06 
51E-07 
51E-08 


Measurement Description 


CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 


CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 
CENTRAL 


UDL SYSTEM 


(STANDBY 
VALIDATE 
TEST A 
TEST & 


TIMING 
TIMING 
TIMING 
TIMING 
TIMING 
TIMIwG 
TIMIwG 
TIMING 
TIMING 
TIMING 
TIMING 
TIMING 
TIMING 
TIMING 
TIMING 
TIMING 
TIMING 
TIMING 
TIMING 
TIMING 


TIMING 
TIMING 
TIMING 
TIMING 
TIMING 
TIMING 


GMT 
GMT 
GMT 
GMT 
GMT 
GMT 
GMT 
RMT 
GMT 
GMT 
GMT 
GMT 
GMT 
GMT 
GMT 
GMT 
GMT 
GMT 
GMT 
GMT 


GMT 


VALIDITY SIGNAL 8-BIT 


10100100 
01011011 
10111000 
010u0100) 


GMT 32 
GMT $2 
GMT 32 


GMT 32 
GMT 32 


BI y 
BLT 
alt 
BIT 
BIT 
BIT 
oly 
KIT 
BIT 
BIT 
oi] 
BLT 
BIT 
olT 
oe nl 
BIT 
BIT 
Si 
BIT 
olT 


BIT 
olT 
oT 
BIT 
BIT 
olT 


Function 


X1 


» x1 


NFA eaNF BME A LENFrF SHEA AN & 


NPC AN eS 


Meas Id 


$R50550 
Sk50550 
SR50550 
SR50550 
$R50550 
S$R50550 
SR50550 
S$R50550 
S$R50560 
SR50560 
$R50560 
SR5056Q 
SR50560 
$k50560 


RW1i1 
RWil 
RW1it 
RW1i1 
RW1i1 
RW1i1 
RW1i1 
RW1i1 
RW11 
RW1ii 
RW11 
RWil 
RW11 
RWi1 


DWOR 
DWOR 
DWOR 
DWOR 
DWOR 
DWOR 
DWOR 
DWOR 
DWOR 
DWOR 
DWOR 
DWOR 
DWOUR 
DWOR 


Prog Sym Dev Ch 


11 
11 
11 


C-Bit D-Bit 
a1 24 
02 23 
03 22 
04 21 
05 20 
06 19 
07 18 
08 i? 
09 16 
10 15 
42 14 
12 13 
13 12 
14 r & | 


12-1 
12-2 
125 
12-4 
12°5 
12-6 
12-7 
12-8 
13-1 
13-2 
135-3 
135-4 
13-5 
13-6 


Tm/Ch Slot 


0321 
0321 
0321 
v321 
0321 
vu321 
0321 
U321 
0322 
0322 
U322 
U322 
US22 
0322 


Cab 30 In 


S0A1J5-09 
$0A1J3=-10 
SOALJS=11 
SOA1J3212 
SO0A1J5°13 
S0A1U35914 
S0A1LI3<15 
30A1J3-16 
SOA1US=17 
50A1J3=-18 
SO0A1U35-19 
30A1J3-20 
S0ALUS=21 
SOA1LJ3=22 


SM6A-41-1-1 


Table 1-10. Message Data (Cont) 


Sys Sh 


914-14 
914-14 
914-14 
914-14 
914-14 
914-14 
914-14 
914-14 
914-14 
914-14 
914-14 
914-14 
914-14 
914-14 


Ch Code Measurement Description Function 
11&3-01 MSB SYSTEM CODeEe 
11E3-u2 LSB SYSTEM CODE* 
11E3-03 MEASUREMENT COVE (O020XID 1=FUEL) 
11E5-04 QUANTITY## 
11E3-05 QUANTITY#*# 
11E3-06 QUANTITY#« 
11E3-07 QUANTITY## 
11E3-08 QUANTITY## 
11E4-01 QUANTITY## 
11E4-02 QUANTITY## 
1164-03 QUANTITY## 
11E4-04 QUANTITY## 
1164-05 QUANTI TY## 
1164-06 LSB QUANTITY#«# 
* BIT 1 BIT 2 

0 0 SYSTEM TANK A 

0 1 SYSTEM TANK 6 

1 0 SYSTEM TANK C 

1 1 SYSTEM TANK D 


## BINARYZQUANTITY IN 10THS OF LBS 


(ALL BITS AT ONES 2047 UR 204.7 LBS) 


1-115 


SM6A-41-1-1 


Table 1-10. Message Data (Cont) 
Meas Id Prog Sym Device Channel Tim Channel PcmSlot Cab 30 In Sys Sh Ch. Code Measurement Description 


B8S0016X 1370 DBO 468 (0724) TM/CH 32-6 SLOT 0379 SUALTJ7=14 914919 116235-06 LAUNCH veH GUIDANCE FAIL A 


BSog20x T3721 DBO 469 (0725) TM/CH 33-1 SLOT 0383 30A1J7-17 914-17 11624201 LAUNCH VcH RATE EXCESSIVE A 
BSOOS0X 1372 DBO 470 (0726) TM/CH 33-3 SLOT 0383 30A147"19 914217 11624-03 ENG NO 1 OUT A 

Bsoes2x 1373 DBO 471 (0727) TM/CH 33-4 SLOT 0383 30A1U7=20 914917 11624-04 ENG WO 2 OUT A 

BS0034K 1374 DBO 472 (0730) TM/CH 3325 SLOT 0383 30A1N7-21 914917 11624-U5 ENG NU 3 OUT A 

BS0036X 1375 DBO 473 (0731) TM/CH 33-6 SLOT 0383 3UALJ7=22 914"17 11624-06 ENG NO 4 OUT A 

BSOO38X 1376 DBO 474 (0732) TM/CH 33-7 SLOT 0383 30A1N7"23 914-17 11624207 ENG NO 5 DUT A 

BS0040X 1377 DBO 475 (0733) TM/CH 33-8 SLOT 0383 30A1LU7#24 914-17 141624-08 ENG NO 6 OUT A 

BS0042x 1378 DBO 476 (0734) TM/CH 3421 SLOT 0503 30A1N7"25 914217 1162501 ENG NO 7 OUT A 

BS0044x 1379 DBO 477. (0735) TM/CH 34e2 SLOT 0503 3UA1J7"26 914917 11625-02 ENG NO 8 OUT A 

BS0060x 1380 DBO 478 (0736) TM/CH 34*3 SLOT 0503 30A1N7"27 914417 11625-03 LIFT OFF SIGNAL A 

BS0061X T381 DBO 479 (0737) TM/CH 34#4 SLOT 0503 3UA1LJ7"28 914-17 11625204 LIFT OFF SIGNAL B 

cpooe2x £108 DBO 425 (0651) TM/CH 21*1 SLOT 0578 30A1J5*01 914914 11612201 LES ABORT INITIATE SIGNAL A 
Cb0023x D818 DBO 447 (0677) TM/CH 2123 SLOT 0578 30A1J5-03 914913 11612-03 CM-SM SEP RELAY CLOSE A 
CD0e@24xK D819 DBO 448 (0700) TM/CH 24-4 SLOT 0578 30A1J5=04 914-13 11£12-04 CM=SM SEP RELAY CLUSE & 
CD0037X D829 DBO 4514 (0703) TM/CH 20-4 SLOT 0577 3UA1J4=36 914219 116€11°04 ELS SEQ START RLY CLOSE A 
CD0038XxX 0830 DBO 452 (0704) TM/CH 29-1 SLOT 0251 30A1L1J6-25 914919 1162001 ELS SEW START RLY CLOSE B 
CD0044xK £112 DBO 457 (0741) TM/CH 25-8 SLOT 0119 30A1J5=40 914-219 11616-08 WOOSTER CUT©OFF SIG A 
CD0045x E212 DBO 466 (0714) TM/CH 3224 SLOT 9379 3UALJ7"12 914219 1162304 BOOSTER CUT*OFF SIG 5 
CD0@62X E208 DBO 426 (0652) TM/CH 21¢7 SLOT 0578 30A1J5-07 914214 11612-07 LES ABORT INITIATE SIGNAL 8 
CD0101x D810 DBO 439 (0667) TM/CH 20-7 SLOT 0577 30A1J4=39 914919 11611°07 LE/PC MTR FIRE INITIATE A 
Cbo102@x Dil DBO 440 (0670) TM/CH 29-2 SLOT 0251 30A1J6"26 914919 11620-02 LE/PC MTK FIRE INITIATE B e& 
CDO105X D816 DBO 445 (0675) TM/CH 37-2 SLOT 0631 3UALJ8"“10 914917 1162802 TWR JETTISON A 
CD0106X D817 DBO 446 (0676) YTM/CH 3723 SLOT 0631 30A1J8"114 914917 11628-03 TWR JETTISON B 

CD0120x D806 DBO 437 (0665) TM/CH 24°5 SLOT 0196 30A1U5=29 914919 11615°05 CANARD DePLOY A 

CD0121x D807 DBO 438 (0666) TM/CH 25-7 SLOT 0119 30ALJ5°39; 914919 11616207 CANARD DEPLOY B 

Cp0123x D853 DBO 435 (0663) TM/CH 221 SLOT 0579 30A1J5-09 914°14 11613-01 ADAPT/SM SEP INITIATE A 
CD0126x D854 DBO 436 (0664) TM/CH 222 SLOT 0579 30A1J5=-10. 914214 11613-02 ADAPT/SM SEP INITIATE B 
cbo127xK D814 DBO 443 (0673) TM/CH 21-2 SLOT 0578 30A1J5"02 914914 11£12-02 ADAPT SEPARATION A 

cb0128x D815 DBO 444 (0674) TM/CH 20-2 SLOT 0577 30A1J4=34 914-19 11611-02 ADAPT SEPARATION 8B 

CDO130X E111 DBO 456 (0710) YTM/CH 29-3 SLOT 0251 30A1J6-27. 914919 11620-03 HAND CONTROLLER INPUT A 
Cp0131x €211 DBO 459 (0713) TM/CH 24-6 SLOT 0196 30A1J5=30 914919 11615206 HAND CONTROLLER INPUT 8 
co0as2v 1383 DBO 481 (0741) YM/CH 25-1 SLOT 0119 30A1U5-33 914919 11616-01 EDS ABURT LOGIC IN NO 1 
CD0L33V 1384 DBO 482 (0742) TM/CH 25-2 SLOT 0119 30A1U5=34 914-19 11€16-02 EDS ABORT LOGIC IN NU 2 
CD0134¥ =1385 DBO 483 (0743) TM/CH 25-3 SLOT 0119 30A1J5=35 91419 11616°03 EDS ABORT LOGIC IN NO 3 
CDO0135X £810 DBO 461 (0715) TM/CH 357 SLOT 0507 30A1JN7=39 914-17 11£26-07 EDS ABURT LOGIC OUT A 
CD0136X E811 DBO 462 (0716) TM/CH 365 SLOT 0511 30A1J8°05 914-217 11627205 EDS ABORT LOGIC WUT B 
CD0140x D820 DBO 449 (0701) TM/CH 2126 SLOT 0578 30A1J5=06 91413 11612-06 DIRECT ULLAGE ON A 

CD0141X D821 DBO 450 (0702) TM/CH 21-8 SLOT 0576 30A1J5"08 914-14 11£12-08 DIRECT ULLAGE ON 8 

CD0170x. D250 DBO 427 (0653) TM/CH 22-6 SLOT 0579 30ALJ5"14 914"13 11£13-06 RCS ACTIVATE SIG A 

CD0171xX D251 DBO 428 (0654) TM/CH 22-7 SLOT 0579 3UA1J5"°15 914-13 11613207 RCS ACTIVATE SIG & 

CD0i73x D252 DBO 429 (0655) TM/CH 22"8 SLOT 0579 30A1J5-16 914913 11£13-08 CM RCS PRESS SIG A 

Cb0L74xX 0253 DBO 430 (0656) TM/CH 231 SLOT 0580 30A1U5°17 914-19 11614°01 CM RCS PRESS SIG B 

CD0230x 0812 DBO 441 (0671) TM/CH 20-3 SLOT 0577 30A1J4=35 914219 11611-°03 FWD HS JETTISON A 

Coo0231x D813 DBO 442 (0672) TM/CH 36*8 SLUT 0511 30A1J8*08 914917 11627°08 FWD HS JETTISON 8B. 

CD0315X €110 DBO 455. (0707) TM/CH 32°2 SLOT 0379 30AiN7"10 914-219 11623202 EDS ENABLE A 

CDO0326X €210 DBO 458. (0712) TM/CH 20*6 SLOT 0577 30A1J4-38. 914-19 11€11-06 EDS ENABLE B 


1-116 


Meas Id Prog Sym Device Channel Tlm Channel 


CE0001X 
CE0002x 
cro003x 
Ce 0004X 
CENG07X 
Ce d0go8x 
CG1i503x 
CG15135x 
CG1523*x 
CGi533*x 
CG5000x 
CG5001X 
CG5002x 
Cu5003xX 
CG5005x 
Cu5006X 
CG5007x 
CG5008xX 
Cu5020X 
Cu5021%x 
CG5022x 
CG5023xX 
CG5024xX 
CG5025*x 
Cu5026K 
Cu5u27*x 
CG5026x 
Cu5029*x 
CG5S0S5Ux 
CHOO87X 
CHOO88xX 
CHOO8YX 
CHO090x 
CHO01L00X 
CH014101*x 
CHO102X 
CH0103X 
CH1087%X 
CH1085xX 
CH1089KX 
CHiQ9ux 
CH110uUX 
CH1101%x 
CHii1dex 
CH11035xX 
CH2087*X 
CH2088X 
CHAOKIX 


DO32 
D033 
D034 
DN35 
0847 
0848 
G451 
6452 
G493 
G406 
G453 
G454 
G455 
G487 
G48 
G486 
G490 
G489 
G289 
G290 
G291 
G292 
G293 
G294 
G295 
G296 
G297 
G298 
G457 
NH929 
H930 
H936 
H9 37 
H219 
H218 
H220 
H217 
H9 3B 
H9 39 
H940 
H941 
4223 
H222 
H224 
H221 
H942 
H943 
HS 44 


DBO 
DBO 
DBO 
DBO 
DRO 
DBO 
UBO 
080 
0BO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
v80 
DBO 
DBO 
DBO 
DBO 
DBU 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DRO 
DBO 
DBO 
DBO 


DBO : 


DRO 
DBO 
DBO 
DBO 
DBU 
UBO 
DBO 
DBO 
DBO 
U8O 
uso 


431 


432 
433 
434 
453 
454 
609 
610 
091 
637 
611 
612 
613 
616 
617 
615 
638 
618 
128 
129 
130 


(0657) 
(0660) 
(0661) 
(0662) 
(0705) 
(6706) 
(1141) 
(1142) 
(0133) 
(1175) 
(1143) 
(1144) 
(1145) 
(1150) 
(1454) 
(1147) 
(1176) 
C12523 
(0200) 
(02u1) 
(0202) 
(0203) 
(0204) 
(0205) 
(0206) 
(0207) 
(0210) 
(0211) 
(1146) 
(1104) 
(1105) 
(1106) 
(1107) 
(1074) 
(1073) 
(1075) 
(1072) 
(1119) 
(1111) 
(1112) 
(1113) 
(1100) 
(1077) 
(1101) 
(1076) 
C2194") 
Crt) 
(4116) 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 
Tia/CH 
TM/CH 
T4/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


23-4 
2325 
235-6 
25-7 
23-8 
24e1 
26-1 
26-2 
26°53 
26-4 
26-5 
26-6 
2627 
2628 
27-2 
2723 
274 
2745 
27°6 
277 
27-8 
28-1 
282 
28205 
28-4 
285 
28-6 
2607 
26-8 
OLel 
01-2 
91-3 
01°4 
32-5 
S023 
30°4 
3025 
01-5 
01-6 
01-7 
OLed 
24-8 
30-8 
Sie1 
35d 
Neet 
02-2 
02-3 


SLOT 
SLOT 
SLOT 
SLUT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT. 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
Stloy 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SEOT 
SLOT 
SLOT 
SLOT 


Pcm Slot 


0580 
0580 
0580 
0580 
0580 
0196 
9123 
01235 
01235 
0123 
0123 
0123 
0123 
0123 
0127 
9127 
0127 
0127 
0127 
0127 
0127 
0247 
1247 
0247 
0247 
0247 
0247 
0247 
0247 
0009 
0009 
0009 
0009 
0379 
6255 
N255 
1255 
0009 
0U09 
no09 
0009 
N196 
0255 
$75 
u507 
0010 
0010 
0010 


Cab 30 In 


30A1J5-20 
SO0ALJI5-21 
SUALJ5=-22 
SUALJ3=25 
SO0ALJ5-24 
S0ALJ5=25 
SOA1J6-01 
30A1J6*02 
SUALJ6-03 
SU0A1J6-04 
SUAL1J6=05 
30A1J6-06 
SUALJ6°07 
30A1J6-08 
30A1J6°10 
S0A1J6"11 
SUA1LJ6°12 
SOALJ6°153 
3UA1J6~°14 
SUA1J6°15 
SUA1J6=°16 
S0A1J6-17 
$0A1J6°18 
SUA1J6°19 
30A1J6=-20 
SuALJ6-21 
S0ALJ6-22 
SuA1J6=-23 
SUA1IJ6-24 
SUA1J1i-01 
SUALJ1I-82 
SO0A1IJ1-03 
30A1J1-04 
SuALJ7-13 
S0A1J6-35 
SUA1J6-36 
S0A1J6°37 
3UA1J1°05 
3UA1J1-06 
SUALJI-U7 
SUA1J1-U8 
SUALJI5S=S2 
S0A1J0-40 
SUALJS7 “U1 
SUA1J7=40 
SuA1J1-09 
SuA1J1-10 
SUALJ1i-1i1 
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914-14 
914-14 
914-15 
914-15 
914°15 
9149#15 
914°15 
914-15 
914-16 
914-16 
914-19 
914-19 
914-19 
914-16 
914-16 
914-16 
914-16 


“914-16 


914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-16 
914-15 
914-15 
914215 
914-15 
914-15 
91419 
914"15 
914-15 
914°15 
914-15 
914-15 
914-15 
914-12 
914-19 
914-15 
914-15 
914-17 
914-12 
914-12 
914-12 


11614-04 
11614-0605 
11614-06 
116£14-07 
11€14-08 
11LE1S<01 
115617-01 
1117-02 
11£17-03 
11E£17-04 
11£17-05 
11£17-06 
11617-07 
11617-08 
11618-02 
11618-0353 
11618-04 
116186-05 
11E£18-06 
11618-07 
11616-08 
11619-01 
11E619-02 
11£19-03 
11619-04 
11£19-05 
11b£19-06 
11619-07 
11£19-U8 
22-01 

22E-02 

22tbe03 

22-04 

11E25-05 
11621-0353 
1121-04 
11&621-05 
22tr-u5 

22t-06 

22t°07 

22b-08 

116£15-u8 
11E€21-08 
11&22-01 
1126-08 
22b&-09 

e2b-10 

22teil 


DROGUE DEPLOY RELAY 
DROGUE UrPLOY RELAY 
MAIN CHUTE DEPL#©DRG 
MAIN CHUTE DEPL=DRG 
BARO SW LOCKeIN RLY 
BARO SW LOCKeIN ALY 
IMU #28 VDC OPERATE 
IMU #28 VDC STANDBY 
AGC #286 vDC 

OPTX #28 VDC 

PIPA FAIL 

IMU FAIL 

COU FAIL 

GIMBAL LOCK WARNING 
ERROR DETECT 

IMU TeMP LIGHT 

ZERO ENCUDER LIGHT 


IMU DELAY LIGHT 

AGC ALARM 1 (PROGRA 
AGC ALARM 2 (AGC AC 
AGC ALARM 3 (T/™) 
AGC ALARM 4 (PROG C 
AGC ALARM 5 (SCALAR 
AGC ALARM 6 (PARITY 
AGC ALARM 7 (COUNTE 
AGC ALARM 8 (KEY Fe 
AGC ALARM 9 (RUPT L 
AGC ALARM 10 (TC TR 


COMPUTER POWER FAIL 
+ PITCH/*xX SOLENOIU 
- PITCH/+X SOLENUIU 
* PITCH/*©X SOLENOID 
PITCH/=X SOLENUIU 
GeN BV MUDE CONTRUL 
GeN ATT MODE CONTRO 
G=-N ENTRY MODE CONT 
MONITOR MODE CONTRO 
+YAW/+X SOLENOID wR 
“YAW/+#X SOLENOID uR 
+YAW/-X SOLENOID UR 
“YAW/*X SOLENOID Un 
SCS U/V MODE CONTRU 
SCS ATT MODE CONTRO 
SCS ENTRY MODE CONT 
SCS LUCA 
+ KOLL/+Z 
- ROLL/+2Z 
+ KOLL/ <2 


SOLENOIv 


Sys Sh Ch. Code Measurement Description 


CLOSE A 
CLOSE B 
REL A 
REL b 
CLOSE A 
CLOSE B6 


Mm) 
TIVITY) 


K FAIL) 
FAIL) 
FAIL) 

R FAIL) 

LEASE) 

OCK) 

AP) 
LIGHT 
DRIVER 
DRIVER 
URIVER 
URIVeR 


Ie 
RUL 
Lt 
IVER 
IVER 
IVER 
IVER 
( 

L 
ROL 


OUT 
QUT 
QUT 
OUT 


OUT 
OUT 
OUT 
NUT 


VERTICAL MJUDE CONTROL 
SOLENOID DRIVER OUT 


DRIVER OUT 


1-117 


SOLENOIUV DRIVER OUT 
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Table 1-10. Message Data (Cont) 


Meas Id Prog Sym Device Channel Tlm Channel PcmSlot Cab 30 In Sys Sh Ch. Code Measurement Description 
CH2090X H945 DBU 591 (1117) TM/CH 0204 SLOT 0010 SUA1J1°12 y¥14"12 22b-12 - ROLL/Je4% SOLENOTU UNIVER OUT 
CH2091X W946 DBO 592 (1120) TM/CH Oe-5 SLOT 0010 S0A1J1°15 914"12 22b-15 + KOLL/*Y SOLENOITO VRIVER OUT 
CH2092X H947 OBO 593 (1121) TM/CH 02-6 SLOT 0U10 SUALJ1°14 914°12 22b-14 - ROLL/*Y SOLENOD] © Ve IVER OUT 
CH2093XK H948 DBO 594 (1122) TM/CH Q2-7 SLOT 0010 SuALJ1i915 914912 22-15 + ROLL/@-Y SOLENDI: IvER UUT 
CH2094X H949 DBO 595 (1123) TM/CH D2-¢ SLOT 0010 S30ALJ1i-16 ¥14"12 22kb-16 - RDOLL/-Y SOLENOID fin IVER OUT 
CHS185X H157 DBO 579 (1103) TM/CH 16-1 SLOT 09449 SUA1J4"U1 914"12 1167-01 -092G MANUAL SWITCH 

CH4320XK H318 DRO 523 (1013) TM/CH 04-1 SLOT 0098 SUA1JI-25 914-09 Sit-09 SPS SOLENOID DRIVER “UT 1 
CH43521X% 318 DRO 523 (1013) TM/CH 04-2 SLOT GU9B8 SVALIL=26 914-09 5S1E-1n SPS SOLFNOID DRIVen JT 2 
CSOO060xX T1382 DBO 480 (0740) TM/SCH 34-7 SLOT 0503 SUA1J7“351 914"17 11E2D"207 FUSS AduURT REQUEST A 

CS0100X T1354 D80 463 (0717) TM/CH 351 SLOT 0507 SUA1J7=53 9149915 Lie 26-01 CM=Sm PHYS SEPARATION “OW A 
CS0101xX T355 DBO 464 (0720) TM/CH 35-2 SLUT 0507 SuAL1J7=34 914915 11626°02 CmMeSri PHYS SePAHATIGN “OW oc 
CS0150X T1369 DBO 467 (0723) TM/CH 36-6 SLOT 0511 SUALJ8=“U6 914-17 11E27"U6) MASTER CAUTIONeWaARWI WG OV 
CT0441X GO99 OBO 636 (1174) TM/CH 36-1 SLOT 0511 SuUALJB-U1 914917 LLE27©UL CTe TIMING MODe NUNIT TOR 
SC2120x 1360 DBO 031 (0037) TM/CH 19-1 SLOT 0452 S30A1J4"25 914212 A2L1E10201 FUEL CELL 1 3U5 a UISCONNELT 
sC2121x T36t DBO 032 (0040) TM/CH 19-2 SLOT 0452 SvA1J4-26 914912 11610-02 FUEL CeLL 2 BUS A DISCONWECT 
SC2i22x 1362 DBO 033 (0041) TM/CH 1 <3 SLOT 0452 SuUALJ4"27 914212 11610203 FUEL Cele 3 BUS A LISCUNNECT 
SC2125X T1363 DBO 034 (0042) TM/CH 194 SLOT 0452 SuUA1J4"28 914913 11610°04 Fuel Cele 1 BSUS B&B DISCUNWECT 
SC2126X T1364 DBO 035 (0043) TM/CH 195 SLOT 0452 SUA1J4=29 914213 11610205 FUEL CeLL 2 SUS & UISCUNNECT 
SC2127x 1365 DBO 036 (0044) TM/CH 19-6 SLOT 0452 3UA1J4"30 914913 11610°06 FUEL CeLt 3 BUS o& VISCUNNECT 
SC2323xKX 1366 DBO 037 (0045) TM/CH 197 SLOT 0452 SuA1J4"-31 914-215 11610207 FUEL CELL 1 SHUT CFF MUN 
SC2324X 1367 DBO 038 (0046) TM/CH 1928 SLOT 0452 SOA1J4~-52 914913 11E10-08 FUEL CeLL 2 SHUT OFF MUN 
SC2325X 1368 DBO 039 (0047) TM/CH 201 SLOT 0577 S0A1J4=53 914913 11611201 FUEL CeLL 3 SHUT OFF MUN 
$s0120x 1356 DBO 465 (0721) TM/CH 3505 SLOT 0507 SUA1J7*237 914915 11626205 SM/ADAPTER PHYS StP4RATIUN A 
$S0121X T1357 DBO 466 (0722) TM/CH 35-6 SLOT 6507 3UA1J7-+38 914915 11626-06 SM/ALAPTCR PHYS SEPARATIUN B 
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Meas Id Prog Sym Device Channel 


CCO175T 
CC0176T 
Cvu0i77T 
CC0178T 
CuO179T 
CCO200V 
CCO201V 
Ceo2beV 
CCO20SV 
CLO204V 
CCO205V 
CLO206V 
CLCO207V 
CC0210V 
CC0211V 
CCO0212vV 
CCO213F 
CC0214V 
Cc0215C 
Ccoei17F 
Cco22eC 
CCO223C 
CCO2Z24C 
CLN227V 
CUN228V 
CCO232V 
Cudd05vV 
CUOO06V 
CUD200V 
CvO2u1V 
CeO0OS5P 
CFogO1P 
CFOO02T 
CF OOO5P 
Cr 0006P 
Cr OOO0ET 
CFOOO0YD 
CFN00100 
CFO0012P 
CF0015P 
CFOQL6P 
Cr0017T 
Cr 0Q18T 
CFn0199 
CrO0020T 
Ctr O029P 
CFOQSDR 


TTS!I1 
TTste 
TTSI3 
TTBCA 
TTBCB 
TMB1PHA 
TMB1IPHS 
TMB1PHC 
TMB2PHA 
TMB 2PHB 
TMB2PHC 
TDCMBA 
TOCMBB 
TDCBBA 
TOCBBRB 
TDOCVPLB 
TFBIPHA 
TOCVBC 
TOCCBC 
TFB2PHA 
TDCCBA 
TDOCCBB 
TDOCCPLB 
TDCPBA 
TDCPHBB 
TDCBRA 
TLPBAARM 
TLPBSBARM 
TLLBARDY 
TLLBSRDY 
TRAROPSR 
TPCAB 
TTCAB 
TPPCU2 
TPST 
TTSUIT 
TWWH20 
TwPH2n 
TPSUIT 
TCOMPNDEP 
TPGLPUMP 
TISTGE 
TTLOGE 
TWGACC 
TTRHAUNUT 
TPSTGE 
TWOOZECS 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
U/A 
D/A 
D/A 
UsA 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
U/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
U/A 
D/A 
U/A 
U/A 
D/A 
D/A 
D/A 
D/A 
D/A 
U/A 
U/A 
D/A 
U/A 
U/A 
D/A 


‘017 


618 
019 
020 
021 
022 
023 
024 
025 
026 
027 
028 
029 
030 
031 
032 
033 
072 
037 
034 
035 
036 
U36 
039 
040 
O41 
268 
269 
264 
265 
270 
145 
116 
ii? 
122 
118 
095 
096 
a 
120 
105 
104 
16 
102 
107 
103 
108 


(0021) 
(0027) 
(0023) 
(0024) 
(v025) 
(0026) 
(0027) 
(00390) 
(0031) 
(0032) 
(0053) 
(0034) 
(0035) 
(0056) 
(0037) 
(0040) 
(0041) 
(9110) 
(0045) 
(0042) 
(0043) 
(0044) 
(0046) 
(0047) 
(9050) 
(0051) 
(0414) 
(0415) 
(0410) 
(U411) 
(0416) 
(0163) 
(0164) 
(U165) 
(017?) 
(U106) 
(01357) 
(0140) 
(0167) 
(0170) 
COTSL) 
CU1S6) 
(0152) 
(0144) 
(9153) 
(0147) 
(0154) 


Tlm Channel 


TM/CH 
T™M/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
Ti4/CH 


179 
181 
1863 


095 
098 
210 
201 
203 
206 
ene 
214 
177 
246 
247 
207 
256 
224 
257 
2359 
209 
108 
219 


Pcm Slot 


SLOT 
SUCT. 
SLOT 
SLOT 
SLOT 
SLOT 
sLOT 
SEO 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLUT 
SLOT 
SLOT 
SEOT, 
SLOT 
SLOT 
SEGT 
SLUT 
SLUT 
SLOT 
StOT 
StOT 
SLOT 
SLOT 
SLOT 
SLOT 
>LOT 
SLOT 
SLOT 


0538 
0666 
0794 
0986 
1050 
0005 
0025 
0049 
9015 
n053 
0057 
0021 
0029 
0058 
0061 
0081 
1114 
0089 
0045 
1242 
9113 
0117 
0121 
0101 
0561 
0077 
0241 
0245 
0258 
0273 
2522 
1946 
2074 
2266 
2650 
2778 
0410 
4626 
4690 
2330 
5466 
3418 
5530 
4378 
2456 
0525 
3096 


S0A1J15-19 
SGA1J15<21 
3UA1J15-23 
3UA1J15=-26 
SUuA1J15-27 
3UA1J12-06 
3UA1J12-10 
SuUA1J12-13 
SUA1J12-07 
3UA1J12-14 
S0A1J12<15 
SUA1J12<09 
SUA1J12<11 
3UA1J12-16 
SOALJ12-17 
SUALJ12=-20 
3UA1J15-28 
3UA1J12-22 
SUA1J12-12 
30A1J15-30 
SUA1J12-26 
3UA1J12-27 
SUA1J12=-28 
SUA1J12-24 
SUA1I14-33 
SU0A1J12=-19 
S0A1LJ13=411 
SUA1LJ13<12 
SUALJ13<415 
3UA1J15-18 
SUA1J16=10 
SyuA1J16-01 
SUALJ16-03 
SUA1J16-06 
SuA1LJ16-12 
SuA1J16=-14 
SUAIJ15<17 
SUA1J17=-06 
SUA1J17-07 
3UA1J16-07 
30A1J17-16 
SUALJ16-+24 
3UA1J17-17 
SUALJ1E<39 
SUA1J16=09 
SUALJ15=-26 
SUA1LJ16°19 
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Table 1-10. Message Data (Cont) 
Cab 30 In Sys Sh Ch. Code Measurement Description 


914-04 
914-04 
914-04 
914-04 
914-04 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-01 
914-04 
914-07 
914-01 
914-04 
914-01 
914-01 
914-01 
914-01 
914-04 
914-01 
914-02 
914-02 
914-02 
914-02 
914-22 
914-05 
914-05 
914-05 
914-05 
914-05 
914-04 
914-06 
914-06 
914-05 
914-U6 
914-05 
914-06 
914-05 
914-05 
914-03 
914-05 


10A9 
10A11 
10A13 
19A16 
10A17 
11A1 
1145 
11A8 
11A2 
11A9 
11A10 
1144 
11A6 
11A11 
11A12 
11A15 
10A18 
11A17 
11A7 
10A20 
11A21 
11A22 
11A23 
11A19 
11A108 
11A14 
11A46 
11A47 
11A50 
11A53 
10A40 
10AS1 
10A33 
10A36 
10A42 
10444 
10A7 
10A76 
10477 
10A37 
10A86 
10A54 
10487 
1NA69 
10A39 
11A63 
10A49 


TEMP STATIC INVERTER 1 

TEMP STATIC INVERTER 2 

TEMP STATIC INVERTER 8 

TEMP BATTERY A CASE 

TEMP BATTERY 8 CASE 

AC VOLTAGE MAIN SUS 1 PHASE A 
AC VOLTAGE MAIN BUS 1 PHASE B 
AC VOLTAGE MAIN BUS 1 PHASE C 
AC VOLTAGE MAIN BUS 2 PHASE A 
AC VULTAGE MAIN BUS 2 PHASE 28 
AC VOLTAGE MAIN BUS 2 PHASE C 
DC VOLTAGE MAIN BUS A 

DC VOLTAGE MAIN bBUS Bb 

DC VOLTAGE BATTERY BUS A 

DC VULTAGE BATTERY BUS B 

UC VOLTAGE: POST LANDING BATTERY 


FREQUENCY AC BUS 1 PHASE A 
DC VOLTAGE BATT CHARGER OUT 
DC CURRENT BATT CHARGER QUT 
FREQUENCY AC BUS 2? PHASE A 
DC CURRENT BATTERY A 

DC CURRENT BATTERY #& 

DC CURRENT POST LANDING BATTERY 
DC VOLTAGE PYRO BATT & 

DC VULTAGE PYRO BATT 8B 

DC VULTAGE BATTERY RELAY BUS 
DC VOLTAGE PYRO buUS A 

DC VULTAGE PYRU 4YUS 6 

DC VOLTAGE LOGIC BUS A 

DC VOLTAvE LOGIC kus R 
BAROMETRIC PRESS STATIC REF 
PRESSURE CABIN 

TEMP CAKIN 

PRESS CO2 PARTIAL 

PRESS SURGE TANK 

TEMP SUIT SUPPLY MANIF 
QUANTITY WASTE WATcR TANK 
QUAN POTABLE H20 TANK 

PRESS SUIT DEMAND REG SFINSE 
PRESS SUIT COMPRESSOR JUIFF 
PRESS GLYCOL PUMP JUTLET 
TEMP GLYCOL EVAP OUTLET STEAM 
TEMP GLYCOL EVAP OUTLET LIQUID 
QUANTITY GLYCOL ACCUti 

TEMP SPACE RADIATUR UUTLET 
PRESS GLYCOL EVAP UUT STEAM 
FLOWRATE ECS 02 


Meas Id 


CFOQS6P 
Cb1101V 
Cu1iluv 
Cu2itev 
CG2113V 
Cu2i17V 
Ca2142Vv 
Ca2143v 
CG2147V 
CG2172V 
CG2173V 
CG2177V 
CG2206V 
CG2256V 
CG2266V 
CG2300T 
CG2301T 
CHO024V 
CHOO25V 
CHOO034H 
CHOO047V 
CHOO67V 
CHOO075V 
CH1024V 
CH1025V 
CH1034H 
CH1047V 
CH1067V 
CH1075V 
CH2015V 
CH2024V 
CH2025V 
CH2026V 
CH2030T 
ChH2070V 
CH2075V 
CH3184V 
CH4100H 
CH4101H 
CH4102H 
CH4103H 
CH4104H 
CH4105H 
CRN004P 
CROOOD2P 
CROOQOST 
CROOO4T 
CROOOSP 
CROOO6P 


Prog Sym 


TPO2REG 
GM28VST 
GM2P5VST 
GSIG1XT 
GCIG1XT 
GSEIGT 
GSMG1XT 
GCMG1XT 
GSEMUT 
GSOG1XT 
GCOG1IXT 
GSEOGT 
GDIFIGAT 
GDIFMGAT 
GDIFOGaT 
GPIPAT 
GIRIGT 
THQRGT 
THPLPHST 
THP APF 
THPGCDI 
THPAEC 
THPAET 
THRRGT 
THPLYHST 
THY APF 
THYGCD] 
THYAEC 
THYAET 
THASMRD 
THPRGT 
THPLRHST 
THRSMRD 
THGTEMP 
THRAES 
THRAET 
THDVIA 
TSINTHA 
TCOSTHA 
TSINPSA 
TCOSPSA 
TSINPHA 
TCOSPHA 
TPHETA 
TPHETB 
TTHETA 
TTHETB 
TPFTA 
TPFTB 


Device Channel 


141 


(0173) 
(0427) 
(10350) 
(1120) 
(1121) 
(0421) 
(1122) 
(1123) 
(0422) 
(1124) 
(0420) 
(0423) 
(0424) 
(0425) 
(0426) 
(1031) 
(1052) 
(1074) 
(1033) 
(1076) 
(1077) 
(1100) 
(1112) 
(1114) 
(1101) 
(1102) 
(1103) 
(1104) 
(1034) 
(1106) 
(1075) 
(1073) 
(1107) 
(1110) 
(1111) 
(1113) 
(1105) 
(1065) 
(1066) 
(1067) 
(1070) 
(1071) 
(1072) 
(0212) 
(0213) 
(02354) 
(0235) 
(0214) 
(0215) 


Tlm Channel 


Pcm Slot 


$802 
05021 
6170 
0577 
9578 
CU18 
0381 
5069 
902U 
9409 
043% 
0024 
0437 
06035 
0634 
4250 
5U18 
0097 
0011 
0015 
0019 
0157 
0173 
0023 
0027 
0031 
0039 


SLOT 
SLOT 
SLOT 
SLUT 
SLOT 
SLOT 
SLOT 
SiON 
oLOT 
SLOT 
StOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLUT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SEOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SOT 
SLOT 
SLOT 
SLOT 
SLOT 


Cab 30 In 


SUALJ16-3u 
SUALJI1S5 222 
SYALJ17=-27 
SUALJISe3z 
SUA1JI13<39 
SUALJ11-0¢ 
SJALJ13-40 
SO0ALJ12-14 
$0A1J11-09 
SUA1LJ14=<05 
S$UA1J14=-06 
SUALJI1-1u 
$UA1J14-09 
SUA1LJ15<08 
SUA1J15=09 
$UA1J16-37 
SuALJ17-09 
SUA1LJ11-21 
SUALJ1I1<22 
S5UA1J11-23 
S$UA1J11-24 
S$0A1J12=36 
SGA1L1J12-37 
3$0A1J11-25 
S0A1J11=-26 
S0A1J11227 
$0A1J11-28 
SUA1LJ13=03 
SUA1LJ135=04 
30A1J135=-24 
SUA1J11229 
30A1J11-30 
SUA1J13-27 
S0A1J16=34 
3UA1LJ149-23 
SUA1J13-06 
30A1J14=24 
SUALJ13<-08 
SUA1J13-10 
3$UA1J13=16 
SGALJ13-17 
SUALJ13-19 
S0A1J13-21 
SOALJ17-11 
SUA1J17°13 
SU0A1J16=-22 
30A1J16-25 
30A1J14-32 


/3$0A1J14-39 


SM6A-41-1-1 


Table 1-10. Message Data (Cont) 


Sys Sh 


914-5 
y1is-U2 
914-07 
Yideys 
914-03 
914-07 
914-03 
914-7 
Y14-07 
914-3 
914-3 
914-07 
914-03 
914-22 
914-22 
914-06 
919-U6 
914-07 
914-07 
914-907 
914-07 
914-07 
914-02 
914-07 
914-07 
914-07 
914-07 
9149-02 
914-02 
914-02 
914-07 
914-07 
914-03 
914-22 
914-08 
914-02 
914-22 
914-92 
914-02 
914-02 
914-02 
914-02 
914-02 
914-06 
914-06 
914-22 
914-22 
914-04 
914-04 


Ch. Code Measurement Description 
Bianicennmnstinieipo5 ecidiicmeinaae note 


LUA45O0 
11Aa57 
10A97 
11A73$ 
11474 
1244 
LAs 
LEAL 
1245 
11480 
L1A&S 
12A6 
11A84 
11A123 
114124 
10A87 
10a79 
DLA1 
51A2 
51A3 
21A4 
LIASL 
11A32 
51A5 
51A6 
51A7 
51A8 
11A38 
11A39 
11A59 
DIAY 
51a10 
11A62 
10A64 
11A98 
11A41 
11A99 
11A43 
114045 
11A51 
11452 
11A54 
11A56 
10A81 
10A83 
10A52 
10455 
11A107 
11A114 


PkeSs UlbTLeT fig ney aurPPLY 

“7% VOU sUPPLY 

2-2 VUU TM 4IAS 

IGA 1X ReS NUTPUT slur TN PHASE 
IGA 1X ReS OUTPUT Cs TN PHASE 
TGA SeRVU ERRGA Ju + VA ye 

MGA LX xe3S OUTPUT Site IM PHAS 
MGA 1X “cS OUTPUT Ufs IN PRAst 
MGA SERYU ERRUR [Tr PrAase 

UGA LX KeS OUTPUT svt IA PHaSE 
UYGA ix eS OUTPUT U2S [Nh PHASE 
OGA SetRVU ERROR ITN PoAst 

IGA UDU iX RES ErRwoe Ty PHASE 
MGA CUU 1X RES ErxROY Ie BRHASE 
UGA ULI ik RES ERRGY Ty PHASE 
PIPA TeMp 

[TRIG TEMP 

PITCH RATE 

PITCH MAN ROTATION CONTROL 


PITCH POS FEEDBACK Jr, 

PTV UIFR CLUTCH VULTS LOMK 

P INTEGRATORSATT FRRUR SUMMING 
PITCH SCS ATT ERRUA 

YAw RATE 

YAw MAN ROTATION CUNTROL 

YAw POS FEEDBACK IN 

YTV UIFR CLUTCH VOLTS COMB 

Y INTEGRATOR/ATT ERROR SUMMING 
YAW SCS ATT ERROR 
COMBINED ATTITUNE 
ROLL RATe 

ROLL MAN ROTATION CONTROL QUT 
COMBINED RATE GYRO SMRL 
COMBINED ATTITUDE SYKO TEMP 
ROLL ATTITUDE ERROK AMP QUT 


GYKO SMRD 


ROLL SCS ATT ERROR 

DV REMAINING POT OUT 
RESOLVES SIN OUT PITCH ATT 
RESOLVER COS OUT PITCH ATT 
KESOLVER SIN OUT YAw ATT 
RESOLVER COS OUT Yaw ATT 
RESOLVER SIN OUT ROLL ATT 
RESOLVER COS OUT ROLL ATT 
HE PRESS TANK A 

HE PRESS TANK 8 


HE TEMP TANK A 
HE TEMP TANK B 
PRESS FUcl TANK A 
PRESS FUEL TANK B 


Meas Id 


CROQO11P 
CROQ12P 
CTO015V 
CT0016V 
CTOO17V 
CTCO018V 
CTO0O89V 
CTOUIBV 
CTO1L147V 
CT0212eV 
CTG261V 
C1O3$20V 
CTOSSOV 
LSOO01V 
Lso0090x 
LS0091%X 
SC2060P 
SC2061P 
SC2062P 
SC2066P 
SC2067P 
SC2066P 
SC2Q069P 
SC2070P 
SC2071P 
SC2081T 
SC208eT 
SC2083T 
Su2oe4sT 
SU2085T 
SC2086T 
SC2087T 
SuUe2QedT 
SC20R9T 
$C2115C 
$C2114C 
SC2119€ 
SuA1L3IR 
SC2140R 
SC?141R 
SCA142R 
SU2143SF 
SU2144R 
$U21602 
SL21617 
$U21627 
SF agsuC 
St audit 
SF00320 


Prog Sym Device Channel 


TPOXTA 
TPOXTB 
TPSVSCEP 
TPSVSCEN 
TEXCSENS 
TEXCSEIO 
TCBNDTRA 
TCBNDDEC 
TSBRAGCYV 
TSBSPHE 
TUDLRSS 
TVHADRO 
TVHFRFO 
TQBVSO 
TTPSMA 
TTPSMR 
TPN2FC1 
TPN2FC2 
TPN2FCS 
TPOOFCL 
TFUCFC2 
TPG2FC3 
TPH2FC1 
TPH?2FC2 
TPH2FCS 
TTCEFC1 
TTCEFC2 
TTCEFCS 
TTSKFC1 
TTSKFC2 
TTSKFCS3 
TTROFCL 
TTROF C2? 
TTROFCS 
TUCTFCL 
TOCIFC2 
TOCTIFCS 
TwuH2FCi 
TwUH2FC2 
TaADH2FC3 
TWUO2FCL 
TWDO2ZFC2 
THDO2FCS 
TPHF C4 
TPHFE2 
TPRF CS 
TwH2T1 
Twr2Te 
Teu2TI 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
U/A 
D/A 
U/sA 
D/A 
U/A 
D/A 
D/A 
D/A 
D/A 
D/A 
u/A 
D/A 
D/A 
U/A 
D/A 
D/A 
D/A 
D/A 
U/A 
uA 
U/A 
U/A 


142 
143 
555 
554 
552 
553 
55% 
550 
545 
546 
549 
548 
547 
271 
266 
267 
042 
043 
044 
045 
046 
u47 
048 
049 
050 
051 
05¢ 
053 
034 
055 
056 
057 
056 
059 
0466 
vé1 
062 
v6S 
064 
065 
066 
067 
066 
v69 
070 
a7 4. 
047 
U86 
077 


(0216) 
(0217) 
(1053) 
(1052) 
(1050) 
(1051) 
(1047) 
(1046) 
(1041) 
(104?) 
(1045) 
(1044) 
(1043) 
(0417) 
(0412) 
(0413) 
(0052) 
(0053) 
(0054) 
(0055) 
(0056) 
(0057) 
(0060) 
(0061) 
(0062) 
(0063) 
(0064) 
(u065) 
(U066) 
(0067) 
(0070) 
(0071) 
(007?) 
(u073) 
(u074) 
(J075) 
(0076) 
(u077) 
(01u0) 
(u101) 
(J1U2) 
(0103) 
(utu4d) 
(01u05) 
(Uiu6) 
(9107) 
(0127) 
(u1559) 
(0115) 


Tlm Channel 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T™M/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TiH/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
T4/CH 
TM/CH 
TM/CH 


124 
126 
138 
140 
146 
147 
167 
162 
163 
165 
158 
016 
100 
110 
116 
117 
192 
194 
195 
069 
079 
073 
075 
078 
079 
171 
173 
176 
189 
191 
193 
196 
L937 
199 
061 
063 
065 
060 
N61 
O82 
085 
087 
089 
204 
205 
208 
OAs: 
213 
216 


Pcm Slot 


SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
>LOT 
SuOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLUT 
SLOT 
SLUT 
SLOT 
SLOT 
SLOT 
SLUT 
SLOT 
SLOT 
SLOT 
SLUT 
SLOT 
sluT 
SLOT 
SLOT 


0405 
0413 
0477 
U493 
0517 
0525 
0629 
0601 
0605 
0621 
0581 
005v 
0595 
0337 
0569 
03735 
1370 
1498 
1562 
0122 
125 
0145 
0153 
0177 
6181 
0026 
9154 
01346 
1176 
1506 
1434 
1626 
1690 
1618 
0uU85S 
01093 
Jv109 
6185 
9186 
0189 
209 
0217 
Ne2y 
21 S68 
2202 
2594 
2080 
2714 
2906 


Cab 30 In 


30A1J14-04 
3UA1J14=-06 
S30A1J14-156 
SUALJ14-20 


30A1J14-26 


SO0A1J14-27 
30A1J15-07 
SUA1LJ15=-02 
SUA1J15-03 
SUA1J15-05 
3UA1J14-38 
3UA1J11-16 
30A1J14-40 
SUALJ13-30 
SUA1LJ13-356 
SUA1J13-37 
SUA1J15-32 
3UA1J15-34 
30A1J15-35 
SUALJ12-°29 
SUALJ12<30 
SUA1J12-33 
SUA1LJ12<35 
SUALJ12-36 
SUALJ1I2-39 
SUALJI5—e11 
SV0ALIJ15413 
3UA1J15-16 
SUA1J15<29 
S0A1J15°31 
SUA1LJ15-<33 
SUALJ15=36 
SUALJ1I5<37 
SUALJ15<39 
SUA1J12<21 
30A1J12-23 
SUALJ12<25 
SUALJ12-40 
SUALJ13-<01 
SUA1J13=-02 
SUALJ13-05 
SUALJ135-07 
SUALJ13-0N4 
SUA1J16-04 
SUALJ16<05 
SUA1J16-06 
3UA1J16-11 
SUA1J16-13 
SUALJIF “16 


Table 1-10. Message Data (Cont) 
Sys Sh Ch. Code Measurement Description 


914-03 
914-03 
914-03 
914-07 
914-22 
914-22 
914-22 
914-22 
914-07 
914-07 
914-22 
914-07 
914-22 
914-03 
914-22 
914-22 
914-04 
914-04 
914-04 
914-01 
914-01 
914-01 
914-01 
914-02 
914-902 
914-04 
914-04 
919-04 
914-04 
914-04 
914-04 
914-04 
914-04 
914-05 
914-01 
914-01 
914-01 
914-02 
Y14-02 
914-02 
914-02 
914-02 
914-2 
914-U5 
914-u5 
914-u5 
914=-u5 
914-5 
914-05 


SM6A-41-1-1 


11479 
11A81 
11A935 
11A95 
11iAi01 
11A102 
11A122 
11A117 
11A118 
11A120 
11A113 
12A12 
11A115 
11A65 
11A71 
11A72 
10A22 
10424 
10A25 
11A24 
11A25 
11A28 
11A30 
11A33 
11A34 
10A1 
10A3 
10a6 
10A19 
1O0A21 
10A23 
10A?76 
10A27 
10A29 
11A16 
11A18 
11A20 
11A35 
11A36 
11A37 
11A40 
11Aa42 
11A44 
10434 
10A35 
10A33d 
1NA4i 
10443 
1UA46 


PXESS UXIDIZER TANK A 
PRESS UXIDIZER TANK 8 
SIG COND POS SUPPLY VOLTS 
SIG COND NEG SUPPLY VOLTS 


SENSOR 
SENSUR 
C-BAND 
C-sAND 
S@BAND 
S-BAND 


EXCITATION 5 VOLTS 

EXC] TATION 10 VOLTS 
XMTR OUTPUT MONITOR 
DECODER OuT 

ReC AGC VOLTAGE 

RCVR STATIC PHASE ERROR 


UDL RECEIVER SIGNAL STRENGTH 


VHF /AM 
VHF /FM 
@ BALL 


XMTR DETECTE" RF OUTPUT 
XMTR PA DeTcCTED RF OUT 
VeCTOR SUM UUTPUT 


TOWER PHYS SEPARATION MON A 
TOWER PHYS SEPARATION MON 3 


N2 PRESSURE F/C 1 KEGULATED 

N2 PRESSURE F/C ¢ REGULATED 

N2 PRESSURE F/C 3 REGULATED 

U2 PRESSURE F/C 1 REGULATED 

02 PRESSURE F/C 2 KEGULATED 

O02 PRESSURE F/C $ REGULATED 

H2 PRESSURE F/C 12 REGULATED 

H2 PRESSURE F/C 2@ REWULATED 

H2 PRESSURE F/C S$ REGULATEL 
TEMP F/C 1 COND EXHAUST 

TEMP F/C 2 COND EXHAUST 

TEMP F/C 3 COND EXHAUST 

TEMP F/C 1 SKIN 

TEMP F/C 2 SKIN 

TEMP F/C 3 SKIN 

TEMP FC 1 RADIATGR GUTLET 

TEMP FC & RADIATOR OUTLET 

TEMP FC3 RADJATON JUTLET 

DC CURRENT F/C 1 DUTPUT 

DC CURRENT F/O 2 VUTPLT 

UC CURRENT F/C 3 QUTPUT 

FLOW RATc H2 FSC j 

FLOW RATE H2 F/C 2? 

FLOW RATc H2 F/C 3 

FLUW RATe G2 F/O 1 

FLOW RaATe G2 F/C PC 

FLUW RATr U2 F/SC S 

PH FACTOR WATER CUNUITION F/T 1 
PH FACTGR WATER CuNvITION F/C 2 
PH FACTOR WATER CONEITION F/CE 8 


QUANTITY H2 TANK 1 
QUANTITY 42 TANK 2 
WUANTITY fle TANK 1 


1-121 


Meas Id 


SF00335G 
SFOO37P 
SFOOSS8P 
SFOOS9P 
SFO040P 
SFO0041T 
SFOO42T 
SFO00435T 
SFO0O44T 
SPO0O001P 
SP0002T 
SPO0O0S5P 
SP0N006P 
SPOQ09P 
SP0010P 
SP0020T 
SP0022H 
SP0023H 
SP0024H 
SP0025H 
SP0050T 
SP0600P 
SP0601P 
SP06550 
SP06560 
SP06570 
SP06580 
SP0661P 
SR5001P 
SR5002P 
SR50035P 
SR5004P 
SR5065T 
SR5066T 
SR5067T 
SR5068T 
SR5729P 
SR5776P 
SR5617P 
SR58S50P 


Prog Sym Device Channel 


TWO2T2 
TPO2T1 
TPO2T2 
TPH2T1 
TPH2T2 
TTO2T1 
TTO2T?2 
TTH2T1 
TTH2T2 
TPHE 
TTHE 
TPOX 
TPFUEL 
TPMVEOX 
TPMVEF 
TTCSK1 
TPFOXV1 
TPFOXV2 
TPFOXVS 
TPFOXV4 
TTNSK14 
TPEVASA 
TPEVASB 
TPWOXTL 
TPWOXT2 
TPWFT1 
TPWFT2 
TPPEC 
TSPHETA 
TSPHETB 
TSPHETC 
TSPHETD 
TTEPA1 
TTEPB1i 
TTEPC1 
TTEPD1 
TPHEMA 
TPHEMB 
TPHEMC 
TPHEMD 


D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
O/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


078 
Q79 
080 
089 
090 
081 
082 
091 
092 
246 
247 
248 
249 
521 
520 
522 
523 
524 
525 
526 
532 
533 
534 
527 
528 
529 
530 
531 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 


(0116) 
(0117) 
(v129) 
(0151) 
(01352) 
(J121) 
(U122) 
(v133) 
(0154) 
(0366) 
(0367) 
(0370) 
(U371) 
(1011) 
(1019) 
(1012) 
(1013) 
(1014) 
(1015) 
(1016) 
(1924) 
(1025) 
(1026) 
(1017) 
(1020) 
(1021) 
(1022) 
(1023) 
(0220) 
(0221) 
(0222) 
(0223) 
(0224) 
(u225) 
(0226) 
(0227) 
(0230) 
(0251) 
(0232) 
(0233) 


Tlm Channel 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


217 
221 
223 
226 
227 
229 
esi 
233 
256 
Lik 
1442 
113 
115 
121 
122 
254 
148 
150 
ine 
156 
255 


Pcm Slot 


SLOT 
SLOT 
SLOT 
SLUT 
SLOT 
oLOT 
SLOT 
SLUT 
SLOT 
SLOT 
SLOT 
SLOT 
SLUT 
SLOT 
SLUT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
2LOT 


2970 
$226 
3354 
3346 
3610 
3738 
3860 
3994 


. 4180 


0341 
0501 
1349 
9365 
Us8y 
0S9/ 
5338 
Uv529 
0537 
0569 
9570 
5402 


~TM/CH 


248 
170 
258 
260 
262 
264 
045 
259 
261 
263 
266 
265 
232 
268 
270 
127 
133 
134 
136 


TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 
TM/CH 


TM/CH 
TM/CH 


4954 
0637 
5594 
7 ee 
5850 
5978 
0048 
5658 
5786 
5914 
6106 
6042 
3930 
6234 
6362 
0429 
0453 
0461 


SLOT 
SLOT 
SLOT 
SLUT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLUT 
SLOT 
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0469. 


Cab 30 In 


SUALJI6<e17 
SUALIIL6<21 
SuA1J16-<253 
SuALJ16=<26 
3yALJ16=277 
SUA1J16-29 
SuALJ14231 
SuA1LJ16<39 
SUALJ16<36 
3UA1J13-31 
3UA1J14-22 
$5UA1J13-38 
3UA1J13-<35 
Sus1J1i4-01 
$UA1J14-02 
3uA1J17-°14 
SuA1J14-28 
3UA1LJ14-36 
3UA1J14-35 
3UA1J14=36 
3UA1L1J17°15 
$UA1J17-08 
$uA1J15°10 
SUA1J17-°16 
3UA1J17-20 
SUA1J17-22 
3UA1J17-24 
$0A1J11-15 
30A1J17-19 
3UA1J17-21 
30A1J17-23 
3UA1J17-26 
3UA1J17=<25 
SUALJ16-32 
3UA1J17-28 
30A1J17-30 
3UA1J14-07 
3uUA1J14-13 
3UA1J14=-14 
3UA1J14°16 
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Table 1-10. Message Data (Cont) 


Sys Sh 


914-05 
914-05 
914-5 
914-05 
914-05 
914-05 
914-u6 
914-06 
914-06 
914-u3 
914-07 
914-03 
914-03 
14-03 
914-03 
914-06 
914-03 
914-03 
914-04 
914-04 
914-"22 
914-22 
914-22 
914-06 
914-06 
914-06 
914-06 
914-07 
914-06 
914-06 
914-06 
914-06 
914-06 
914-06 
914-06 
914-06 
914-uU35 
914-03 
914-03 
914-03 


Ch. Code Measurement Description 


10A47 
1O0A51 
10A53 
10a50 
10A57 
1OA5Y 
Luasi 
10A6S 
10A66 
11A66 
11A97 
11A66 
11a7uU 
11A76 
11A77 
10A84 
1iaiu3 
11A105 
11A110 
11A111 
L0ARB5S 
10A78 
114125 
10A88 
10A90 
LO0A92 
1UA94 
12ail1 
10A89 
1LOA91L 
10A93 
10A96 
10A95 
10A62 
1NAa98 
10A100 
11A82 
11A68 
11A89 
11A91 


JUANTITY 
Pk#eSs ue 
PRESS uU? 
PRceSo H2 
PRES>d NP? 
TEMP 02 
Tessier 


Ce TANK 2 
TANK 1 
TANK ¢ 
TANK 1 
TANK 2 


}ANK ji 
02 TANK 2? 


TrriP He TANK 1 


TEMP we 
HE PRESS 


[ANK 2? 


TANK 


Hr TemP TANK 
PReSS OXIDIZEX TANns 
PReS>y FUriL TANKS 


PreSS MAIN VLV 
PRESS AlN 
TEMP CHAMNRER DUTEY 


POSTTIuU’ 
POSITION 
POSITION 
POSITION 


TEMP NOZZLE 


“oATUIZER IN 
PUSS TN 
SKI £ 
FUEL/OXIGI7ES VLV i 
FUEL/OXIUIzZee VeV 2 
FUEL/UXINI7Zce2% VLV 3 
FUEL/SOXIVI 229 ViV 4 
QUTER Ss*I 1 


Ee Nu 


VLV ENG 


ENG VLV ACT SY¥5 TANK PRESS 
ENG VLV ACT SYS TAwk PRESS 
WUANTITY SPS CXIvbIZtR TANK 1 
GUANTITY SPS OXIUIé2rk TANK 2 
GUANTITY SPS FUEL TAwk 1 
QUANTITY SPS FUEL TANK 2 
PRESS ENGINE CHAMKER 

HE PkeSS TANK A 

HE PRESS TANK 8 

HE PRESS TANK C 

HE PRESS TANK D 

TEMP ENGINE PACKAGE Al 
ENGINE PACKAGE bt 
ENGINE PACKAGE C1 
ENGINE PACKAGE D1 
MANFOLD PRESS 

HE MANIFOLUD PRESS 

MANIFOLD PRESS 

ne MANIFOLD PRESS 
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1-210. DCE Device Code. This column provides information that describes 

the device or the source of input data. Table 1-11, contains the code and explains 
the meaning of the terms used. For devices that have a channel assigned, the 
channel number will follow the device code. For example, 1/305 indicates the 
device to be a digital-to-analog converter (1/) and the channel number is 305. 


Table 1-11. DCE Device Code 


DCE Device 
or Source 


Digital-to-Analog Converter (D/A) 
Digital-Bit-Output Register (DBO) 
Digital Word Output Register (DWOR) 
Fixed (Analog), 2.5 volts dc 

Binary Zero (Digital), 0 volts dc 
Binary One (Digital), minus 6 volts dc 


1-211. Word Slots. Each group of eight bits is assigned a word slot. The 

first four words of each prime frame, in both the normal and reduced modes | 
contains 32 bits which are used for frame synchronization and identification. 
These words are generated internally by the PCM and no external inputs are 
required. The first 26 bits are used for synchronization, and the remaining six 
bits give the prime frame number in binary form. This is followed by the tele- 
metry data. 


1-212. Figure 1-43, illustrates the word format for the normal mode and 
presents a pictorial representation of prime frames occurring in succession. 
Figure 1-44 illustrates the word format for the reduced mode. 


1-213. The column labeled word slot gives the word slot position for the first 
prime frame where the message occurs. This column is preceded by the Frame 
number (FR. No.). Table 1-12 contains the code that provides the frame number 
in a complete data cycle of 50 prime frames. 


Table 1-12. Frame Number Code 


Prime Frame 


Number of prime frame 
All frames ‘ 


Frames 1, 6, 11, ...46 
Frames 2, 7, 12, ...47 
Frames 3, 8, 13, ...48 
Frames 4, 9, 14, ...49 
Frames 5, 10, 15, ...50 
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| ™ 


11A3, 11A4, 11A6, 
2 | 28,53, 29,54, 31,56, 
78,103 79,104 81,106 
3 
HAL, H1A12, 
4 ’ 36,61, 37,62 
86,111 87,112 
5 
ILAI6, HIAIT7, I1AI8, 
6 41,66, 42,67, 43,68, 
91,116 92,117 93,118 
11A20, 
7 45,70, 
95,120 
WA2I, 11A24, 1A25 
8 | 46,71, ’ 173,| 49,74 50,75, 
96,12! é F 99,124 100,125 
| 2 3 4 5 6 v 8 9 10 Ul 12 13 14 15 16 
128 WORDS | PRIME FRAME NOTE: OUTPUT APPEARS IN SEQUENCE,ROW BY ROW 
FRAME | 


FRAME 2 
11A3 
FRAME 3 
510S | SIDS 


FRAME 4 


Figure 1-43. Word Format - Normal Rate 
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50 PRIME FRAMES 


| COMPLETE DATA 
CYCLE PER SECOND 
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SéI-T 


no ao ff WwW ND 


oe oe ee ee 
iivsios [ivsios [ivsi0s [roniaa [rons [ioaca [roa7 [worms [ras [rovuar 
‘oni [rovoa [womors fronioe [roan [roma [ais | romata [uvsis fivsins 


Fenioe fiomier [rome [orverom] wasi _[reniase [reas | vomass [uvsies [svsi0s_| 
hizsios fivsies [sios [rena [10036 [roauis [roasr [ones [roass [ons | 
foros [enioze [renioat_[rorwarw [rossi _[renasi_foses [vonase [ursies [1/5108 
foro: [woror_[ronoi_frorior [roasi [ronass [ions [wns [uvsios _[wvsi0s 
Tivsios[ivsios [vsi0s [roriacs [1oss6 [ioates [ioas7[vorvass [roass [vomare | 
Fontos [rerio [somwae [rorioes [roast [ionas [roses | wnvar7 [vss [wsi0s_| 
fervon [roriaes [rorvoes |__| roar [ronvaes [roars [wrvass [waves [uss | 

i705 

end 


1o/11D27 | 1osi1D28 | ftoast 10/1 AN3 }ioa93 lo/tiAl4 | 11751DS | 11751DS 
117sios. | tvsios | itv5ios | 1osttane | 10a96 


| FRAME = |COMPLETE DATA CYCLE PER SECOND 


BSM1.44 


Figure 1-44, Word Format - Reduced Rate 
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1-214. Math Symbol. This is the mnemonic symbol identified with the math ® 
model. It is presented in this table to provide correlation of the telemetry 
message with programming data. 


1-215. PCM TELEMETRY TEST UNIT. The PCM telemetry test unit is mounted 
in cabinet 34 and is capable of selecting any 8 bit word group for monitoring, 
testing, or evaluating data. The test unit can be operated in the normal or the 
reduced mode and is used for test, maintenance, and checkout of the telemetry 
subsystem. The test unit monitors the output of the PCM and can be operated 
with or without the use of an oscilloscope. A test point selection feature is 

also provided to aid in diagnosis of malfunctions within the test unit. 


1-216. The input signals to the telemetry test unit are derived from the PCM 
modules in cabinet 30. These signals are: 


a. One pps, subframe rate pulse 
b. Bit rate clock pulse, 51.2 KB/S (normal rate) - or 1.6 KB/S (reduced rate) 
c. NRZ data output 


1-217. The PCM telemetry test unit is operated manually. The front panel is 
shown on figure 1-45. a 


PCM TELEMETRY TEST UNIT 


WORD DISPLAY 


) © 6,0 6 


$4 
WORD SELECTION 
THOUSANDS OS 


SOLOS: 


BSM1+45 


Figure 1-45. PCM T/M Test Unit 


1-218. The test unit selects the eight bit word by its position in the telemetry 

data stream designated as atime slot. The word selected is displayed by a 

group of eight lights on the front panel. The telemetry channels or word groups 

and their corresponding time slot allocation are listed in tabular form in Time @ 
Slot Data tables 2-20 through 2-22. The switches, indicators, test jacks, and 

controls located on the front panel are described in table 1-13. 
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Table 1-13. PCM Telemetry Test Unit Controls 


Identification Function 


WORD SELECTION Four, 10 position switches for selecting the 
time slot of the word selected. 


MONITOR LIGHTS Eight indicators (29 through 2") that display the 
data code. A lighted indicator signifies a binary 
a Ee 


START/MASTER The CLEAR position of this switch resets and 
CLEAR clears the storage registers. The START 
position begins the search mode. 


NRZ/R2 Switch used to select the type of data desired 
for oscilloscope display. 


SCOPE SYNC Test jack that provides the synchronization 
pulse for the oscilloscope. 


DATA WORD Test jack for oscilloscope presentation of the 
data word. 


TEST POINT Ten position switch used to select the test 
SELECTION point desired for self-check (refer to logic 
diagram in SECTION VIII). 


TEST POINT Test jack for oscilloscope presentation of the 
test point selected. 


LAMP TEST Pushbutton used to verify proper operation 
of the indicator lights. 


1-219. System Logic. Figure 1-46, is a simplified block diagram of the PCM 
telemetry test unit. The input signals from the PCM modules are made com- 
patible with the test unit logic by the signal conditioning circuits. 


1-220. The word selection switches are set to the time slot (1 through 6400) 
of the word desired. After the start switch is activated, the receipt of the next 
one pps subframe rate pulse will indicate the start of a telemetry message 
cycle. 
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82I-T 


COUNT 
ENABLE 


SUBFRAME 
RATE 
SYNC 


WORD COUNTER 


WORD SELECT 
SWITCHES 


oncoria 
oa-2c 


COMPARE 
GATING 


SUBFRAME RATE 


IPPS BIT RATE 


CLOCK 


51.2KB/S OR 1.6 KB/S 


SIGNAL 


hel CONDITIONING WORD GATE Se eeee & DELAYED RESET 
CIRCUITS (AT END OF WORD GATE) 
NRZ 
DATA 


WORD GATE 


SHIFT PULSES 
(DURING WORD GATE) 


RZ DATA 


FOR ONE WORD 
PERIOD SELECTED 
BY SWITCHES 


‘SHIFT & DISPLAY 
REGISTER 


NRZ DATA BSM1- 46 


Figure 1-46. PCM T/M Test Unit Flow Diagram 
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1-221. The 51.2 KB/S bit rate clock will advance the word counter and the 
output will be compared with the time slot setting of the word selection switches. 
When a comparison occurs, the compare circuits will enable the timing control 
circuits and shift the word selected into the shift and display register. The 
binary configuration is displayed by the group of eight lights on the front panel. 
The display time is approximately one second. 


1-222. The word counter resets immediately after receipt of the eighth bit 
of the word selected for display and begins counting again upon receipt of the 
next one pps subframe rate pulse. This cycle will be repeated automatically 
until interrupted by the operator. 


1-223. Operation. The test set is normally used without standard test equip- 
ment and can be used during normal operation by dialing the word selected (by 
time slot), placing the START/MASTER CLEAR switch in the clear position, 
and observing the binary configuration of the word displayed on the front panel. 
Section II describes the use of the test set utilizing standard test equipment 
and shows how an oscilloscope may be used if waveform analysis is desired. 


1-224. UP DATA LINK SUBSYSTEM. 


1-225. The Up Data Link (UDL)simulates the ground station (SCATS/MCC) 
addressing of various on-board spacecraft systems. Upon receipt of a valid 
message, the UDL decodes and transfers the data to the system addressed. The 
UDL also transmits an eight-bit validate message to the PCM to verify that the 
message has been received and processed. A complementary eight-bit word 
will indicate a non-verification signal and will be transmitted at all times except 
when a validate signal is present. 


1-226. The UDL can operate in the integrated or non-integrated mode. Each 
mode will be considered separately for ease in understanding. 


1-227. In the integrated mode, the simulation of the digital command channel 
includes a hardline signal from the SCATS/MCC to the AMS. This represents 
the signal which would normally modulate the ground station radio frequency 
carrier if it were present. While the over-all simulation takes into account 

the ground tracking station involved, this signal is received directly from SCATS 
by the simulated command channel equipment in AMS. Two hardlines are 
provided: one is an input path for DCS (digital command system) data signals, 
and the other is an input path for a 1000 cps clock frequency signal. 


1-228. The DCS link consists of one simplex line for transmission from the 
MCC to the AMS, using 201A data modems as line terminal equipment. The 
data flow over this link includes Apollo DCS commands. The actual bit rate 
of the DCS channel is 1000 per second, de-bitted to 2000 bits per second (bps) 
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by the 201A modems. The information bit rate of the 1000 bps sub-bit encoded 
data stream is 200 bps. The messages to be encountered on the DCS channel 
are of three types: 


a. Realtime command message 
b. Guidance navigation computer data word 
c. CTE word 


1-229. Input data signals to the AMS are received as sub-bits per second from 
the output of a SCATS line driver which isolates the AMS from a 201A(R) modem. 
These signals correspond to the DCS UHF receiver output to the decoder in the 
spacecraft. 


1-230. Data information bits are received in Barker encoded sub-bit form. 
DCS data signals at the AMS/SCATS interface have the following characteristics: 


a. Bit serial data train of NRZ TYPE C modulation format signals 
b. Data signal voltage levels are as follows: 


1. Binary Zero - Min. plus 3V 
Nom. plus 6V 
Max. plus 20V 


2. Binary One - Min, minus 3V 
Nom. minus 6V 
Max. minus 20V 


1-231. Clock signals are supplied to AMS at a rate of 1000 per second from 

the output of a SCATS line driver. The data bits are presented in synchronism 
with the positive transition of the clock signal. Sampling is done at or near 

its negative transition. The DCS clock signals at the interface have the following 
characteristics: 


a. Square wave signal 
b. Voltage levels are: 
1. Upper Level - Min. plus 3V 
Nom. plus 6V 
Max. plus 20V 
2. Lower Level - Min. minus 3V 


Nom. minus 6V 
Max. minus 20V 
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1-232. Formats on the data signal lead are as follows: 


a. The transfer of command data from the MCC to the AMS is by serial 
transmission of information bits over the data line. Each binary bit is encoded 
(in the MCC) into information groups represented by five serial sub-bits. A 
binary "one" information bit is encoded into five sub-bits as 00100, and a binary 
"zero" information bit is encoded into five sub-bits as 11011. The sub-bit 
rate is established as 1000 sub-bits per second. The information bit rate is 
200 bits per second. 


b. The data rate of the DCS channel is 1000 bps, de-bitted to 2000 bps by the 
201A modems. The operation of the 201A (R) must be synchronized with the 
operation of the 201A (T) through the signals sent over the line by the 201A (T). 
As this line is operated with "receive only" service, it will not be used for 
transmission from the AMS to the MCC. Synchronism will be maintained be- 
tween messages by the sending of continuous "ones" as sub-bits from the MCC 
to the AMS. The normal status of the DATA LINE will be reception of continuous 
"ones" at the AMS/SCATS interface when no message is in progress. The 
initiation of an incoming message will be noted by the change of sub-bits from 
continuous "ones" to a sub-bit group containing a binary "'one" (00100) or a 
"zero" (11011). This will condition the decoder to receive the incoming data 
for processing. 


c. The message structure will be as follows: 


1. The first element of a message will be a vehicle address code. This 
requires three information bits or 15 sub-bits. Vehicles to be addressed can 
be Apollo spacecraft, S-IVB, LEM, etc. 


2. The second element of a message will be a system address. This re- 
quires three information bits or 15 sub-bits. System addresses correspond 
to message types, in effect, within a vehicle; (e.g., RTCC messages, G&N 
computer data words, and messages to the central timing equipment.) 


3. The message data capacity is a maximum of 30 information bits. This 
corresponds to a maximum of 150 sub-bits. 


4. There is no end-of-message signal, as such. As information sub-bit 
codes are distinctive (i.e., "one" will be 00100 and "zero" will be 11011), 
a return to normal will be noted by a continuous series of "one" sub-bits. 


d. A-series of successive messages will be encountered due to message 
repetition for verification and message groups where one message has not 
sufficient capacity for larger data blocks: A maximum of eight successive 
messages may be received by the AMS. 
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e. The message to be processed is shifted into the decoder serially. As 
the message is received, each element is checked for correctness. If an error 
or invalid message is detected at any time during message processing, the de- 
coder will reset immediately and begin the process anew. The decoder will 
accept only those messages with correct vehicle address, valid system address, 
correct message length, and no sub-bit code errors. 


f. During the integrated mode of operation, the UDL control panel can be 
used to fail the data transmitted by the DCS to the simulated on-board UDL 
system. Two types of failures are provided: 


1. DCS Fail. This simulates a complete failure of the ground to space- 
craft transmission link. 


2. Fail Next Message. This simulates a temporary failure of the ground 
to spacecraft transmission link and fails only the next message sent whether 
it be a RTC word, a G&N word, or a CTE word. The number of times the 
same message will fail is a function of what keyboard button (0-7) is de- 
pressed prior to depressing the next message failed switch. 


1-233. During the non-integrated mode, the UDL panel provides the instructor 
with the capability of simulating the DCS transmission to the simulated on board 
UDL. This capability is provided through the IOS Up-Data link panel which 
allows him to select a system and transmit the required type of messages. Also 
included is the data display select which gives the instructor access to the 
computer in order to obtain information outputted through the typewriter that is 
required to form the correct message. The four select buttons (RTC, G&N, 

CTE and DATA DISPLAY) are interlocked to prevent the selection of more than 
one system. The panel will remain in the selected mode until the keyboard 
clear button is depressed, and this unlatches the selected system and resets the 
panel permitting the selection of another system. 


1-234. The word make up is accomplished by successive depression of the 

NOUN, VERB, PLUS, MINUS, and the 0 to 9 keys on the decimal keyboard panel. 
The interface of these commands with the computer is through a five bit binary 
code similar to the one used by the AGC keyboard. One bit is provided to indicate 
the interrupt function. A word consisting of five parallel bits will be received 

by the computer and a message consists of successive words serial counted in 
the computer. A typical message may consist of three words such as a verb and 
two decimal digits (V12). The CTE word may consist of a plus or minus and 
eight decimal digits. 


1-235. All words (number) switches are momentary-contact indicator switches 
and are interlocked to prevent simultaneous transmission of more than one word. 


1-236. During the non-integrated mode, the non-integrated portion of the split 
screen mode light illuminates. 
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1-237. Failure and fault insertion capability is controlled as follows: 


a. Complete failure of the simulated command module receiver decoder is 
controlled by the malfunction insertion unit. 


b. Discrete failure of any or all on-off commands, AGC words, or clock up 
data commands is controlled by the instructor knowingly inserting erroneous 
data words into the UDL simulated transmission. 


1-238. Because the instructor/operator is simulating the normal functions of 
MCC, he has available, either by computer inputs or visual readouts, the same 
information as the MCC requires to properly utilize the DCS. These are made 
available to him in close proximity of the UDL keyboard panel. In addition, 
several lights are available to the instructor/operator to indicate the status of 
the on-board PCM and the overall up-down T/M status. 


1-239. GUIDANCE AND NAVIGATION WORD BUFFER. 


1-240. The guidance and navigation word buffer takes parallel data words 
generated in the AMS computers (and represents the output of the simulated 
guidance and navigation computer), stores them in a magnetostrictive delay line, 
and emits them as serial words to the PCM telemetry equipment. (See figure 
1-47.) It accepts start-of-message, end-of-message, and synchronization signals 
from the telemetry equipment, and can accept switch inputs to cause simulated 
failures of different types. 


1-241, The 17-bit parallel data words from the AMS computers enters the 
buffer at the rate of 100 words per second. Five words are shifted in at a time. 
Each word enters the entry sequencer which utilizes timing pulses from the DCE 
to strobe the word to a 17-bit shift register. The entry sequencer also controls 
the shifting of data to the magnetostrictive delay line at the proper rate and 

the proper time. As each 17-bit word enters the delay line, seven zero bits are 
added to form the 24-bit computer word. The entry sequencer is aided by a 

bit counter and a word counter which keeps track of the five 24-bit words re- 
circulating in the delay line. 


1-242. The delay line is 60 microseconds long, and holds two bits per micro- 
second, for a total of 120 bits (five 24-bit words). As each bit of each word 
arrives at the exit of the delay line, the bit and word counters announce its 
arrival. The read sequencer can then control whether it is to be reentered 

at the beginning of the delay line, replaced by a bit from a word from the com- 
puter, or Moved out to the shift register which feeds the output circuits. When 
a request for output information is received, the first 16 bits of the word are 
shifted from the delay line to the output register repeated forming 32 data bits. 
The 17th bit is used to set a flip-flop to form the eight-bit identification code 
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which is all zeros except in every fifth word where it is all ones. The identifi- 
cation code is shifted out following the 32 data bits to form the 40-bit word 
which is sent to the PCM. The output characteristics are as follows: 


a. Binary Zero: 0 plus or minus 0.5 
b. Binary One: plus 3.5 to 10 volts 
c. Pulse Duration: 4 plus or minus 2 microseconds 
d. Rise/Fall Time: 0.4 microseconds maximum 
1-243. CENTRAL TIMING EQUIPMENT SUBSYSTEM (CTE). 


1-244. The CTE produces several different timing signals for various parts 
of the AMS. The CTE can be operated in the integrated and non-integrated mode. 


1-245. In the integrated mode, other systems and other computers are involved. 
Therefore, it is important that they be synchronized to a common, highly accurate 
time base. This is provided by a one kc signal supplied by the customer via the 
SCATS/MCC interface. This signal is multiplied by 1024 and squared by a 
Schmitt trigger to produce a timing signal equal to the internal time base used 
for the non-integrated mode. (See figure 1-48.) The input characteristics of 

the signal are as follows: 


a. Binary Zero: 0 
b. Binary One: minus 6 

c. Pulse Width: 500 microseconds 

Rise/Fall Time: 0.2 microseconds maximum 


= 


1-246. In the non-integrated mode, the time base for the CTE is an internal 
1024 kc clock of normal accuracy. The instructor at the IOS console will de- 
termine the mode of operation. 


1-247. The two 1024 kc inputs join at an "OR" gate (only one signal being active 
at atime). From this point on, curcuit description is the same for either mode. 
The 1024 kc input is divided by two. This produces a 512 kc signal. This signal 
is then divided by 80 to produce a 6.4 kc signal. Both of these signals are 

gated with the "digital-bit-fail" circuit and are conditioned by a level shift 
circuit. The conditioned 512 kc signal is supplied to the PCM and the 6.4 kc 
power sync output is used to synchronize the 400 cps power supplies. Signal 
characteristics of these outputs are as follows: 


a. Digital Bit Fail Input 
1. Binary Zero: minus 6 volts or open 
2. Binary One: 0 volts 
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b. 5.12 kc Output to PCM 


2, 
2. 
3. 


4, 


Binary Zero: 0 volts 
Binary One: plus 3 volts 
Pulse Width: 1.95 microseconds 


Rise/Fall Time: 0.2 microseconds 


c. 6.4 kc Power Sync Output 


is 
2. 
3. 
4, 


1-248. The unconditioned 6.4 kc signal is divided by 320 to produce a 20 cps 


Binary Zero: 0 volts 
Binary One: plus 3 volts 
Pulse Width: 156 microseconds 


Rise/Fall Time: 0.2 microseconds 


signal which is processed as follows: 


a. "And" gated with the enable level from the computer to produce the 50 
millisecond RTI (real time interrupt) pulse. 


b. Divided by 20, ''And" gated with the "digital-bit-fail’ and conditioned by a 


level shift circuit to produce the 1 pps input for the PCM. 


1-249. The output characteristics are as follows: 


a. Real Time Interrupt (RTI) 


Li 
2. 
3. 


4. 


Binary Zero: 0 volts 
Binary One: minus 6 volts 
Pulse Width: 2 microseconds 


Rise/Fall Time: 0.5 microseconds 


b. Pulses Per Second Output to PCM 


Une 


2. 


Binary Zero: 0 volts 


Binary One: plus 3 volts 
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3. Pulse Width: 1.95 microseconds 


4. Rise/Fall Time: 0.2 microseconds 


1-250. TIME CONTROL. In order to maintain synchronization of the subsystems 
in relation to time, the computer program is utilized. Timing pulses from the 
CTE are routed to the computer which, through programming, will develop and 
produce as output, time interval data used by other AMS subsystems. This 
output, in turn, is routed to a relay matrix which will produce time interval 
impulses ranging from 1/20 of a second, to the day, month and year of the 
mission, These impulses are routed to the digital time clocks located on the 

IOS and telemetry consoles. 


1-251. INITIALIZATION. When it is desired to restart at some point during a 
mission, the starting point is inserted by the operator into the computer program. 
After a start command is given, the computer will begin to provide the necessary 
timing pulses on the next integral minute. This moment will be determined by 
the timing pulses supplied by the CTE and will ensure that all subsystems begin 
in synchronism. 


1-252. COMMUNICATION AND DATA SUBSYSTEM. 


1-253. VOICE COMMUNICATIONS. In the SCM the audio center panels are 
located at each astronaut position and function as the audio input, output and 
management center for voice communication. Inputs and outputs from S-BAND, 
VHF/AM, INTERCOM, and HF voice transmission systems are fed to the audio 
center where they can be selected as desired by the astronaut. (See figure 1-49). 


1-254. In addition to the simulated real word systems there are three supple- 
mentary simulator voice systems (back-up loop, astronaut loop, and monitor 
loop) which tie into the audio centers. In the AMS, voice communication is 
achieved by the use of direct hardlines for audio transmission whereas in the 
Apollo S/C an RF carrier is used to carry the audio signals. 


1-255. The astronauts’ mike and phones are connected to the audio center via 
the cobra cable. The astranaut transmits by selecting either the push-to-talk 
mode (PTT) or voice operated relay mode (VOX) with the power switch. The 
VOX threshold level is set by the VOX sensitivity control. The function de- 
scribed applies to all voice communications systems except for the astronaut 
loops and the back-up loop. They are fed directly from the astronauts mike. 


1-256. The mike audio from PTT or VOX is routed to the transmit and receive 
(T/R) switching hardware. Each system (S-band, VHF/AM, HF, and inter- 
communication) has its own respective T/R switch which is used to select the 
following modes: transmit and receive (T/R), (OFF), receive only (REC). This 
switch routes the mike audio out of the audio center and into the selected voice 
system. The T/R switch also selects the up-voice from the simulated real 
world system which is’ routed to the astronauts' earphones. 
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1-257. Up-Voice from the respective T/R switching units, the supplementary 
simulator loops, and the astronauts’ sidetone are all mixed and fed through a 
voltage controlled amplifier (VCA) which varies the listening level as set by the 
audio center master volume control. Prior to this mixing, the VHF, S-Band, 

and HF systems audio level can be set by the intercommunication balance con- 
trol. This will allow the level of the up-voice system to be adjusted relative to 
the supplementary simulator loops and the astronauts sidetone being received 
during simultaneous operations. The VCA, whose output is varied by the master 
volume control will serve as the input to the monitor loop. Caution and warning 
tone will be fed directly to the cobra cable connector, bypassing all level controls. 


1-258. The power and switching logic is used to represent the flight and post 
landing bus; and the CB45 (audio center No. 1), CB46 (audio center No. 2), and 
CB47 (audio center No. 3), control the input power to these respective audio 
centers. 


1-259. Each audio center may be failed separately by fail logic initiated at the 
MIU. When a malfunction is inserted, both up-voice and down-voice of all 
simulated real world systems is cut off as well as the astronauts' sidetone. 

The astronaut loops (back-up and monitor loop) are not affected by these failures, 
nor are they affected by loss of simulated bus power. 


1-260. S-BAND SYSTEMS. The S-Band system consists of emergency key, 
down-voice transmission, up-voice transmission, and voice delay systems. 


1-261. Emergency Key. The S-Band emergency key system consists of a 1020 
cycle oscillator which feeds through a pre-amplifier to the S-band keying hard- 
ware. This allows the 1020 cycle tone to pass through when one of the astro- 
nauts emergency keys on the cobra cable is depressed. (The cobra cable key 
can also be used as the push-to-talk switch. The PTT or emergency selector 
switch on the cobra cable will perform this function.) If the 1020 cycle keying 
tone is allowed through the S-band keying hardware, it is then fed to the SCATS/ 
MCC interface. 


1-262. Down-Voice Transmission. The S-band down-voice from the audio 
centers is fed through a pre-amplifier into a modified KRS tape recorder which 
has the capability of inserting a simulated time delay. From the tape unit, the 
down-voice is fed through the down-voice kill circuit to the SCATS/MCC inter- 
face. The down-voice kill circuit, which gates the down-voice, is actuated by 

a computer DBO controlled by the S-band software logic. 


1-263. Up-Voice Transmission. S-band up-voice audio from the SCATS/MCC 

interface is routed through the modified KRS tape recorder, and for a simulated 

time delay, through a pre-amplifier into the noise insertion circuit where 

white noise can be mixed with the voice signal. The S-band noise control on eS 
the IOS simultaneously increases the gain of the white noise VCA while lowering 

the gain of the voice VCA. These two signals are then mixed and fed to the 
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garble insertion circuit where garble is inserted in the same manner as de- 
scribed for noise insertion. 


1-264. White noise is provided by the aural cue system while garble is generated 
in the communications circuits by feeding S-band up-voice through a deliberately 
over-driven pre-amplifier to distort the voice. The garbled voice is then mixed 
in any proportion with undistorted up-voice. The output of the mixer is fed 
through a relay which provides the up-voice kill function. The S-band up-voice 
is cut off when, in a given audio center, the T/R REC. switch is positioned at 

the T/R position and the mike output is present. This is a parallel function of 
the three audio centers, since each astronaut may transmit. If the up-voice 

is allowed to pass through the kill circuit, the S-band up-voice is fed to the three 
audio centers and, with the proper switching there, to the astronauts earphones. 


1-265. Voice Delay. The S-band audio, both up-voice and down-voice, is de- 
layed to simulate ground to S/C range effects by recording them on a continuous 
loop magnetic tape and reproducing them at some later increment of time. The 
time increment is varied by changing the speed at which the tape transport 
carries the tape between the record and reproduce heads. The time delay is 
inversely proportional to the tape speed, which is controlled by a software 
function of altitude through a D/A converter. At distances up to approximately 
37,000 miles, a delay of 0.2 seconds is always present. Between 37,000 miles 
and lunar range, the audio delay increases linearly to a maximum of 1.2 seconds. 
An erase head follows the reproduce head and erases the tape for its next pass. 


1-266. VHF/AM DOWN-VOICE TRANSMISSION. The VHF/AM down-voice 
from the audio centers is routed through a pre-amplifier and then through the 
frequency switching networks to the SCATS/MCC interface. The down-voice 
kill circuit is controlled by the VHF/AM down-voice software logic. The "Freq. 
1/Freq. 2" switching relay is controlled by the RECV. FREQ switch and the 
"Freq. 1" position is used for simplex operation with the manned spaceflight 
network (MSFN). The down-voice is fed to the SCATS/MCC interface. 


1-267. VHF/AM UP-VOICE TRANSMISSION. VHF/AM up-voice from the 
SCATS/MCC interface is routed through the "Freq. 1/Freq. 2" switching relay 
into a pre-amplifier. The output of the pre-amplifier is fed into the noise in- 
sertion circuit, where white noise can be mixed with the voice. The VHF/AM 
noise control simultaneously increases the gain of a white noise VCA while 
lowering the gain of the voice VCA. The two are then mixed and fed into the 
garble insertion circuit where garble may be inserted in the same manner de- 
scribed for noise insertion. The white noise is provided by the aural cue 
system. Garble is generated in the communications hardware by feeding VHF/ 
AM up-voice through a deliberately over-driven pre -amplifier in order to distort 
the voice. The garbled voice can then be mixed in any proportion with undis- 
torted up-voice. The output of the mixer is fed through a relay which provides 
the kill function, If the up-voice is allowed to pass through the kill circuitry, 
the VHF up-voice is fed to the three audio centers, and with proper switching 
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there, to the astronauts earphones. The VHF/AM up-voice kill circuit is con- 
trolled by the VHF/AM up-voice software logic and the up-voice kill signal 
from the audio centers. The up-voice is cut off by the audio centers when 
"RECV. FREQ. 1" is selected, and in a given audio center when the T/R REC. 
switch is in the "T/R" position and the mike output is present. This is a 
parallel function of the three audio centers since each astronaut can transmit. 
When "RECV. FREQ. 2" is selected, this cut off will not occur, thus duplex 
operation will be simulated. 


1-268. INTERCOM SYSTEM. The intercom system is used for communications 
between the astronauts and as a simulation of communications with the ground 
control center through the umbilical cable during pre-launch operations. This 
simulated umbilical connection will not be broken at umbilical disconnect by 
the AMS. The MCC shall perform this function. The astronauts have the 
capability of recording their voice input to the intercommunications bus by 
utilizing the data storage equipment. The recorded voice can also be played 
back via the intercommunications bus. 


1-269. CAUTION AND WARNING TONE GENERATION. A caution and warning 
tone, indicating the illumination of a warning light on the Master Caution Panel 


of the caution and warning system, is fed directly into each astronaut's earphone. 


The caution and warning software logic controls the tone generation via a control 
relay in the communications system. The caution and warning tone is composed 
of an alternately gated (0.2 seconds each) 750-cycle and 2000-cycle square 

wave which is generated by a dual square wave oscillator. 


1-270. ASTRONAUT LOOPS. The astronaut loops are supplementary communi- 
cations (i.e., they do not represent a portion of the spacecraft communications 
system). The purpose of these loops is to provide the instructors with an 
additional audio capability to the flight crew. The astronaut loops, which consist 
of three separate input and output audio loops, provide a direct communications 
path to and from each astronaut. The astronauts' voice output to these loops 
bypasses both the PTT and VOX functions. Since these loops are not a function 
of any simulated system, they are "hot" at all times during normal operation 

of the simulator. 


1-271. Back-Up Loop. The back-up loop is a supplementary communications 
loop which is completely independent of the console communications system. 
The purpose of this loop is to provide the AMS instructors with a means of 
communicating with the astronauts when the GFE console communications 
system is used as a mixed loop. Audio from all three astronauts is mixed for 
down-voice while the IOS instructors audio is mixed for up-voice. The astro- 
nauts' voice output goes directly to the loop, bypassing the PTT and VOX 
functions. Since this loop is not a simulation of any spacecraft system, it is also 
"hot" at all times during normal operation of the simulator. 


1-272. Monitor Loop. The purpose of the monitor loop is to provide the systems 
management instructor (IOS) with the capability of monitoring each astronaut's 
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earphone audioseparatelyor simultaneously as well as to record each astronauts’ 
earphone audio separately ona four-track tape recorder located in the IOS area. 
The monitor loop also enables the systems management instructor to monitor 

the astronauts’ earphone audio while inserting noise and garble. 


1-273. CRYOGENIC STORAGE SUBSYSTEM (CSS). 


1-274. Inputs and outputs (hardware) for the CSS consists of switches and in- 
dicators on SCM panel 1A13 and associated circuit breakers. Computation 
(software) for the CSS consists of simulating the quantities and pressures of 

the oxygen and hydrogen tanks. Pressures, temperatures, quantities, and 

heater current are computed as a function of gas flow to the electrical and 
enviromental control systems. (See figure 1-50.) System response to emergency 
conditions is simulated as a function of flow demand. Manual control of the 
simulated tank heaters and fans can be introduced into the computation by 

means of switch inputs (panel 1A13) from the SCM. System tank pressures and 
quantities are displayed on the appropriate indicators on panel 1A13. 


1-275. CAUTION WARNING SUBSYSTEM (CWS). 


1-276. The AMS Caution/Warning subsystem provides the astronauts with out- 
of-tolerance or fail indications for a number of SCM and S/M subsystems. This 

is accomplished through the use of annunciator lights, the simulation of voltage 
comparators, and logic circuitry. A switch is provided on the SCM main dis- 

play console (panel 1A11) to disable or enable the two power supplies that supply 
the CWS. An alarm tone is also provided which is heard in each of the three 
astronauts' headsets each time there is a warning indication; i.e., each time the 
three MASTER ALARM lights illuminate. There is no behind-the-flight maintenance 
for any part of the AMS CWS. As a result, there are no output test signals provided 
for in-flight malfunction detection with an in-flight test system. A lamp test 

switch is provided to test all CWS lamps. See figure 1-51 for the simulated CWS. 
block diagram. 


1-277. The CWS MODE switch permits testing of the annunicators that monitor 
SCM parameters in the 'C/M" position and CSM parameters in the "CSM" 
position. The CWS POWER switch allows the turn-on and selection of a CWS 
primary (position 1") or backup (position '2") 12-volt power supply. The 
annunciators on panel 1A10 and 1A11 are enabled via the CWS switch on panel 
1A13. In the "NORM" position, an alarm condition activates the annunciator, 
all master alarm lamps, and the alarm tone. The 'BOOST" position permits 
an alarm condition to activate the same units as the "NORM" position with the 
exception of the master alarm lamp on 1A3. With the switch at "ACK" and 
the master CWS switch pushbuttons not depressed, power to the annunciators 
on 1A10 and 1A11 is removed. 


1-278. An OUT-OF-TOLERANCE analog signal received at a simulated voltage 
comparator or a discrete signal resulting from a closure of simulated normally 
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Figure 1-50. CCS Block Diagram 
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Figure 1-51. CWS Block Diagram 
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open contacts received directly at the CWS logic circuitry causes the appro- 
priate annunciator light on panels 1A10 or 1A11, the three MASTER ALARM 
lights, and the alarm tone to become energized simultaneously. Depressing 
either one of the MASTER ALARM light/reset switches turns off all three 
MASTER ALARM lights and the alarm tone. The annunciator light remains 
on, however, until the malfunction is corrected. An out-of-tolerance analog 
signal or a discrete signal existing only temporarily energizes and then de- 
energizesthe appropriate annunciator. The MASTER ALARM lights and the 
alarm tone will remain on, however, until manually reset by depressing one of 
the two MASTER ALARM light/reset switches. 


1-279. When an out-of-tolerance situation exists for the O2 FLOW HI annunciator 
on panel 1A11, that annunciator, the alarm tone, and the MASTER WARNING 


light in the lower equipment bay become energized simultaneously. The Og FLOW 
HI annunciator, MASTER WARNING light, and alarm tone will de-energize only 
when the system is back in tolerance. 


1-280. If the Caution Warning Mode switch on panel 1A11 is not in the "C/M" 
position, the following annunciators will indicate an out-of-tolerance situation 
at C/M-S/M Separation: 


a “P/O 1 
b B/C? 
c. F/C3 


d. Hg Pressure 
e. Og Pressure 
f. SPS Pressure 
g. S/MRCSA 
h. S/M RCSB 

i. S/MRCSC 


j. S/MRCSD 
1-281. ENVIRONMENTAL CONTROL SUBSYSTEM (ECS). 


1-282. Compartment ventilation, water management, air circulation, heating 

(including heat of re-entry) cooling, and suit pressurization are provided ex- 

ternal to the SCM and piped into the recirculating system and to the pressure 

suit circuit connections. (See figure 1-52.) The temperature of the incoming & 
air is controlled by the thermostat in the SCM. Reentry heating is also simulated 

and is under the control of the IOS. 
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Figure 1-52, &nvironmental Control System (ESC) Block Diagram 
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1-283. OXYGEN AND PRESSURE SUIT SUBSYSTEM. Ambient air, at 35 to 

’ 50 psig from the air compressor, (see figures 1-53 and 1-54) is cooled in a heat 
exchanger and routed through a system of heaters, which simulates the increase 

in interior air temperature during re-entry, to a Moore 42H-30 primary pressure- 
reducing valve. The output of the reducing valve is ten psig and a flow meter 
measures the total circuit air flow at this point. The two regulating valves on 
either side of the suit connections are adjusted to provide approximately five 
SCFM air flow through the suits. The air is-expelled into the training area. 


1-284. Temperature and pressure sensors in the system routed signals through 
the coupling to the temperature and pressure indicators on the IOS. The safety 
or pressure relief valves are set for five psig maximum pressure. 


1-285. The pilot regulator valve (Moore 41-15) is adjusted to maintain a specific 
pressure by varying the airflow. With the solenoid valve preceding the pilot 
regulator closed, adjust the suit pressure regulator for a suit inlet pressure 

of six inches of H20 above the ambient cabin pressure. Adjust the suit outlet 
pressure for six inches of H20 below the cabin ambient pressure. Open the 
solenoid valve and adjust the pilot regulator to maintain specified pressures. 
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Figure 1-53. Oxygen Subsystem Block Diagram 


1-148 


SM6A-41-1-1 


COMPUTER 


PRESSURE | 
ro vest “. | 


PILOT 
REGULATOR 


SOLENOID 
VALVE 


PRESSURE 
RELIEF 
VALVE 


SUIT 
PRESSURE 


35-50 PSIG HEAT 174 HH} PRE My SURE 
EXCHANGER REGULATOR 
1 RE-ENTRY! 
HEATER 1 
1 
| 
RELAY} ----SUIT veette. 
TENP RELIEF 
| 


SENSOR PRESSURE / 
RELIEF Fa 
REGULATOR 
SUIT suITA / 
PRESSURE PRESSURE 


/ 


BACK 
PRESSURE 


1 
! 
I 

| 
! REGULATOR 


BSM1-54 


TEMPERATURE | 
TEMPERATURE 2 
TEMPERATURE 3 


Figure 1-54. Oxygen Flow Diagram 


t 1-149 


< 


SM6A-41-1-1 


1-286. AIR CONDITIONING SUBSYSTEM. (See figures 1-55 and 1-56.) The 
output of the air conditioner, 185 SCFM, is routed to outlets behind the right- 
and left-hand equipment bays (five inch duct) and to the overhead outlet (eight 
inch duct). The five inch ducts are equipped with adjustable dampers which are 
regulated by maintenance personnel to maintain the equipment bays at a safe 
operating temperature. The eight inch duct is equipped with a solenoid flutter 
valve, controlled by either the computer or the instructor, for simulated failure 
of the command module air conditioner. 


1-287. In the simulated command module, the temperature control regulates the 
current flow through the heater element.that encases the temperature sensor. 
The sensor is mounted in the overhead air conditioner outlet and controls the 
operation of the air conditioner to maintain the interior command module tem- 


‘perature between 50 to 80 degrees Fahrenheit. 


1-288. SMOKE SIMULATION SUBSYSTEM. (See figures 1-57 and 1-58.) The 
smoke generation equipment consists of a "hair dryer" type heater-blower unit, 
a liquid smoke tank, and solenoid valves for directional control. 


1-289. Pressing the SMOKE GENERATOR OPERATING switch on the IOS opens 
the solenoid on the liquid smoke tank thus allowing the liquid to drip from the 
liquid smoke container. The blower-heater starts to operate, the liquid vaporizes, 
and the blower forces the smoke through the ducts to the desired area. The ducts 
the smoke goes through are controlled by solenoid-operated valves. The solenoids 
are controlled by the computer program or from malfunctions inserted by the 
instructor-operator at the IOS. 


1-290. When the heater-blower unit and the liquid smoke solenoid are shut off, 
auxiliary blowers operate to clear the SCM of residual smoke. _. ; 


1-291. The SMOKE GENERATOR PUSH TO OVERRIDE switch on the IOS con- 
sole, when pressed, inhibits the smoke liquid from reaching the heating element. 


1-292. Liquid smoke consumption is at the rate of 390 minutes per tank; and when 
the liquid is almost gone, the SMOKE GENERATOR FLUID LOW light on the IOS 
illuminates. 


1-293. WATER SUBYSTEM. (See figures 1-59 and 1-60.) The water supply for 
drinking and food preparation is contained in a pressurized 42 gallon reservoir 
that is equipped with fill anddrainvalves. A pneumatic line from the air com- 


pressor routes 30 to 50 psig through a regulator which maintains the air pressure 


in the water tank at 20 psig. 


1-294. The water from the tank is filtered by an activated carbon filter to re- 
move any foreign material, odors, tastes, etc. Computer controlled solenoid 

valves and montioring flow switches regulate the water to the astronauts thus 

simulating fuel cell production of water. 
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Figure 1-55. Cabin and Suit Air Conditioning 
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Figure 1-56. Air Conditioning Flow Diagram 


1-295. The temperature of the water for drinking and food reconstitution is 
controlled by routing the water through the chiller for cold (50°F) water and 
through a heater unit for hot (150°F). Each operation of the water control 

in the SCM provides one ounce of water. A tube with a control provides drinking 
facilities for the astronaut while in his couch. 


1-296. To fill the 42 gallon water tank, position the fill/pressure valve on the 
water control panel at VENT & FILL and note that the air pressure indicator 
shows a reduction in air pressure. Connect the hose, with a standard garden- 
hose type connection, to the quick-disconnect fill and drain valve and open the 
valve. When the water level in the level gage obtains the desired level, close 
the fill and drain valve, disconnect the hose, position the fill/pressure valve at 
CLOSE & PRESSURE, and adjust the air pressure for approximately 20 psig. 


1-297. WASTE MANAGEMENT SUBSYSTEM. The waste management system 
. (see figure 1-61) consists of a urine collection and storage unit and feces 


collection and storage unit. 


1-298. Fecal waste is collected in a disposable bag andmanually deposited ina 
canister where it can be removed periodically during a training mission. Liquid 
waste is drained into a storage unit where samples may be drained off for medical 


analysis. 


1-299. The waste management control panel in the SCM does not directly control 
the storage units, however, the controls on the panel do provide inputs to the 
computer to simulate waste disposal. 
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Figure 1-57. Smoke Subsystem Block Diagram 


1-300. EMERGENCY DETECTION SUBSYSTEM (EDS). 


1-301. The emergency detection subsystem (see figure 1-62) in the actual launch 
vehicle (L/V) is a safety system to prevent annihilation of the crew. Because 
the launch dangers : are nonexistent in the simulator, this system is composed of 
switches and lights that provide inputs to and receive signals from the computer 
to realistically simulate the EDS function. 


1-302. ELECTRICAL POWER SUBSYSTEM (EPS). 


1-303. EPS hardware consists of switches, meters, and talk-back indicators 
located on panel 1A18, switches and circuit breakers on panel 1A22, circuit 
breakers on panels 1A25, 1A71, 1A87, and floodlighting intensity control reheo- 
stats on panels 1A23, 1A26, and 1A81. The floodlighting controls are used to 
regulate the actual SCM interior lighting, while all other switch and circuit 
breaker positions are inputs to the computer only. Of the circuit breakers 
that may be disabled by the instructor, sixteen may also be disabled directly 
from the computer when a simulated overload condition exists. The voltage, 
current, fuel cell temperature, reactant flows, etc., of the EPS are computed 
as a function of loading and system dynamics. The flow of EPS data is shown 
in figure 1-63. 
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Figure 1-58. Smoke Flow Diagram 
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Figure 1-60. Water Storage Flow Diagram 
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Figure 1-61. Waste Management Subsystem Block Diagram 


T-I-T?-V9IWS 


8ST-T 


CONTROLS 


EDS POWER ON SW 


EDS AUTO (ABORT) 
Sw. 


HAND CONTROLLER 
IN 
ABORT POSITION 


L/V RATES 
AUTO 
ABORT Sw. 


2 ENGINES OUT 


AUTQABORT) Sw. 


LAUNCH CONTROL & 
MSCC ABORT Sw 


START/ STOP Sw. 


RESET/ DIRECTION Sw. 


SPACECRAFT AMS COMPUTER 
EPS 


[ano Je] evs aur 


EOS AUTO 
ABORT Sw 


MISSION 
SEQUENCER 
VOTING 
LoGiCc 


BOOSTER 


MISSION TRICA 
SEQUENCER pyro mig 


LAUNCH VEHICLE 
EQUATIONS OF MOTION 
AND ENGINE 
COMPUTATIONS 


BOOSTER EDS 
SENSORS 
ARMED 


L/v LIFT 
OFF SIGNAL 


START, STOP 


RESET & COUNT 
FOR TIMER 


Figure 1-62. EDS Block Diagram 


C/M DISPLAYS 


ENG. NO.1P, FAIL 


L/V RATES 
L/v GUID 


ABORT REQUEST LIGHT 


DIGITAL EVENT TIMER 


BSM1-62 


T-T-T?-VOWS 


6ST-T 


DCE 
EQUIP. 


SPACE 


RADIATORS 


TOF Th RANCE SIGNALS 
Cws T/M ia ate sia SCG/EDS 


PYRO BATTERY 
AND BATTERY BUS 


EPS 
OPERATING D.C. VOLTAGES 
PARAMETERS CURRENTS C/M-S/M SEPARATION 
A.C. LOADING 


D.C. LOADING ALL 


SUBSYSTEMS 


POWER 


AVAILABLE 
AND CIRCUIT 
BREAKERS 


DBO,D/A 


DIRECT 
EPS LOGIC BIBER 
ohn? EPS DISPLAYS D.C. CONTROL SIGNALS BUS SYSTEM 
D.C. VOLTAGES 
F/C 
CONTROL 
F/C OPERATING 
PARAMETERS 
F/C CURRENT & POWER 
COOLANT F/C TEMPERATURE 
css 
FLOW 6 
TEMP HYDROGEN SUPPLY OXYGEN 


WATER PRODUCED 


css 
ECS HYDROGEN 
WATER STORAGE 


ECS BSM1-63 
WATER GLYCOL 


COOLANT TEMP 
INVERTER HEAT LOAD 


Figure 1-63. EPS Block Diagram 


T-T-T?-V9WNS 


SM6A-41-1-1 


1-304. GUIDANCE & NAVIGATION SUBSYSTEM (G&N). 
1-305. The simulated G&N performs three specific tasks: 


a. Provides the necessary information for the determination of the space- 
craft (S/C) position, velocity, and attitude. . 


b. Determines thevelocitycorrection magnitudes and directions. 


c. Provides the steering commands to the flight control subsystem, measuring 
the actual acceleration, and signaling engine cut-off when the required velocity 
change is accomplished. 


1-306. In order to accomplish these objectives, the G&N is comprised of simu- 
lated subsystems which are shown in figure 1-64 and described as follows: 


a. Inertial Measurement Unit (IMU). The IMU mode control panel is a 
realistic replica of actual spacecraft equipment. The IMU control panel contains 
the following controls: 


1. A transfer switch which determines the method of mode selection. 
It allows selection of operational modes by the Apollo guidance computer 
(AGC) or the navigator. When it is in the computer position, the AGC controls 
‘the selection of the IMU mode of operation. When it is in the manual position, 
the navigator can select the IMU mode of operation with the mode control 
switch. 


2. A mode control switch consisting of six-button switch that allows 
manual selection of six operational: modes. Each button contains an internal 
lamp which lights to indicate the G&N mode of operation. 


3. A zero encoder button which, when pressed, drives the control and 
display units (CDU's) to their zero position. 


4. A coarse align button which, when pressed, drives the IMU gimbals 
to the angles for which the CDU's are set. The stabilization gyros are 
automatically torqued to null. 


5. A fine align button which, when pressed, causes AGC correction 


signals based on star fix calculations to align the IMU gimbals which in turn 
position the CDU's. 


6. A manual CDU button, when pressed, causes the CDU's to be posi- 
tioned without affecting the IMU gimbal angles. 


7, Anattitude control button which, when pressed, permits the AGC to 
' drive the CDU's to a position representing the desired spacecraft attitude. 
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Figure 1-64. Gand N Block Diagram 
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The difference between IMU gimbal angles and the CDU angles is fed to the 
stablization and control subsystem which orients the simulated spacecraft 
to the desired attitude. 


8. The entry button, when pressed, transmits steering signals from the 
G&N system to the stabilization control system for control of the simulated 
spacecraft during entry into the earth's atmosphere. 


9. The IMU-CDU difference meter, represents a three-axis display of 
signals generated by the G&N system. The display is presented on a meter 
as pitch, roll, and yaw deviation signals. The signals are applied to the 
meter as demodulated outputs of the CDU singlespeed resolvers. The meter 
scales are calibrated from 0 to +5 degrees. — 


10. The manual align button allows control of the IMU gimbals by the 
CDU's in manual CDU mode and cages the simulated stabilization gyros. 


b. Control and Display Unit (CDU). The CDU is a realistic replica of the 
actual spacecraft unit. However, the implementation of the CDU's -in the AMS is 
not identical to the actual spacecraft. The result of the implementation is identical 
to the actual spacecraft to provide required training value during all modes of 
operation. 


c. Apollo Guidance Computer (AGC). The computation mission functions of 
the AGC are performed by the AMS computer. The actual main and lower equip- 
ment bay display and keyboard (LEB DSKY) panels are used in the AMS. Capa- 
bility for monitoring DSKY status is provided at the IOS. Repeater indicators 
are provided for every switch and display on the cockpit panels. A ''Keyboard 
Active" light is provided to cue the instructor that keyboard entries are being 
made or are expected. The repeat of keyboard switch closures is held until 
either of two conditions occurs: the key has been released for more than '"'N" 
seconds, or another key has been depressed. The hold time "N" is under AMS 
program control and is presently set at 1.5 seconds. In the event that the key- 
board has failed or that the AGC is in the "off"' configuration, repeats will be 
present, but the ''Keyboard Active" light is not illuminated. The flashing of the 
VERB-NOUN indicators informs the instructor that the DSKY flasher is op- 
erating. Relay switching matrices have been designed to enable common 
actuation of associated IOS and SCM numeric displays. In the event of a simu- 
lated E/L lamp supply failure, the IOS repeaters continue to display the com- _ 
manded AGC characters. The students' displays,however, become and remain 
blank until the malfunction is cleared. The electrical interface duplicates that. 
of the real spacecraft with in the following major exceptions: 


1. Each DSKY receives separate 15 bit words for actuation of numeric 
displays in order to facilitate the mechanization of simulated malfunctions. 


2. The keyboard modules are modified so that the signal appearing on 
the Keyrupt lines is either an open circuit (0) or plus 13 volts dc (1). 
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3. C relays are not actuated. Simulation of C relay functions are done 
with software. 


4. Alarm input signals appear as a ground through 2K resistance for the 
"Alarm On" state and as an open circuit for the "Alarm Off" state. 


5. The "Comp Fail" and ''Key Rlse" logic are solved external to the 
DSKY and the 'Comp Fail" is commanded through the "Parity Fail" line. 


6. Each bit of the 15 bit word (AUTO) activating the numeric displays 
is a constant ground through 2K resistance (1) or open circuit (0) rather 
than a 20 millisecond pulse. The arrival time of each bit, relative to the 
nominal time base for the word as a whole, is subject to a simultaneity con- 
straint of +1 millisecond (binomial distribution/one sigma basis). The 
previously commanded word remains on the 15 interface lines until a new 
word is commanded. 


7. All alarm lights on both panels are controlled by individual discretes 
from the AMS computer. The spare alarm light states are computed and the 
resulting discretes are wired terminals on the DSKY interface connector. 


d. Scanning Telescope. The telescope is described in detail in the visual 
manual. 


e. Sextant. The sextant is throughly described in the visual manual. 


f. Optical Systems Controls. The visual simulation equipment is controlled 
by the real-time solution of the SCM dynamics. The computer equipment pro- 
vides all signals required to permit maintaining all visual scenes in each viewing 
means with dynamically correct relationships. To permit this, the computer 
provides signals with the required resolution for presenting movements, scene 
selection, shaft readouts, lighting control, image center information, etc., as 
required for this subsystem. All computation, coordinate transformations, non- 
linear function generation, limit and time switch operations, etc. are performed 
by the computer. The signals from this equipment are suitable for control of 
switching, servos, and function generation without modification of scale or co- 
ordinates. Both rate and position signals are provided but the requirement is 
restricted to position signals. Analog signals, plus ten to minus ten volts, are 
suitably scaled for direct connection to servo systems, etc., or continuous ro- 
tation servos. 


g. G&N Displays and Controls. All applicable displays and controls that 
are simulated in the SCM are actuated in a manner producing responses identical 
to those obtained in the actual C/M. Spacecraft panels 1A14 and 1A33 are purchased 
and used in the AMS as the basis for cockpit simulation of hardware. The 
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electrical interface connectors are the same as in the real spacecraft. The @ 
electrical interface itself duplicates that of the real spacecraft with the following 
exceptions: 


1. 26 volts dc is used in place of 28 volts dc (6 volt tolerance is per- 
mitted in the actual 28 volt d-c supply). 


2. Plus 3 volts dc is not supplied to either DSKY. 


3. The keyboard modules are modified so that the signal appearing on 
the "KEYRUPT" lines is either an open circuit (0) or plus 13 volt dc (1). 


4. The "UPTL" toggle switch, panel 1A14, has been rewired so that 
plus 26 volt dc is presented on pin 3 of the connector when the switch is 
closed ("BLOCK" position). 


5. Signals representing communication between the DSKY and other 
G&N and spacecraft subsystems are simulated with software as required; 
commands to the K relays, spacecraft telemetry, map and data viewer 
lights, and caution and warning system will not interface electrically with 
the DSKY's as mechanized in the SCM. 


‘+h, Power and Servo Assembly. Because the simulated IMU and AGC de- 
rive their power and operational functions from the AMS, the actual power and 
servo assembly is not supplied with the AMS. 


i. G&N Annunciator. The G&N annunciator assembly used in the AMS is 
an operational unit identical to that used in the spacecraft. Operation is under 
simulated system control as in the actual vehicle, with appropriate power and 
switching logic utilized to insure a realistic simulation. 


1-307. REACTION CONTROL SUBSYSTEM (RCS). 


1-308. Simulation of the reaction control subsystem includes the dynamic rela- 
tionship between the SCS attitude and translational velocity signals, crew over- 
ride controls, and reaction engine temperatures, pressures, and propellant 
flow. Dynamic simulation is accomplished through the utilization of the com- 
puter complex and the I/O equipment. As shown on figure 1-65 the computing 
operation is controlled by computer pre-programming with mathematical and 
logical equations that are modified by control signals from the SCM and IOS. 
The computed results are outputted with the aid of the peripheral equipment to 
indicating devices in the SCM and IOS consoles. 


1-164 


SM6A-41-1-1 


COMPUTER 


SCM 


SCM 


OUTPUTS 


INPUTS 
FROM 
COMMAND 


All| 
ak C/M 

Al2 
S| ANSTRUCTOR [~~~ 


TO 
COMMAND 


! | 
| | 
| | 
| ! 
| 
MODULE | C/M | MODULE 
DCE COMPUTATIONS DCE 
| | 
| = ATS | 
——+ SUBSYSTEM a 
| | 
| COMMAND MODULE RCS | 
| | 
| : 10S 
| 
| INPUTS CI SYSTEM ANALYSIS CIL OUTPUTS CII | OUTPUTS 
10S TO 
| ei | INSTRUCTOR 
INPUTS | = a | STATION 
FROM 
INSTRUCTOR aoe 
STATION | CI2 C/M & S/M l 
Ba INSTRUCTOR [~~ COMPUTATIONS | 
| 
aS c13 | OUTPUTS 
oe | TELEMETRY 
DCE 
| 
| 
| 
| 
| 
| 


INPUTS INPUTS BI SYSTEM ANALYSIS BIL OUTPUTS BIT ouTPUTS 
FROM TO 
SUBSYSTEMS 


SUBSYSTEMS 


C/M 


a5 S/M 
= re A 
emcees iter COMPUTATIONS 
= | 
--—) SUBSYSTEM 


_| BSM1-65 


Figure 1-65. RCS Block Diagram 
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1-309. SEQUENCE CONTROLS GROUP SUBSYSTEM (SCG). 


1-310. The AMS sequence controls group consists of simulating the launch 
escape system (LES) sequencer, earth landing system (ELS) sequencer, C/M- 
S/M separation reaction control system (RCS) sequencer, service propulsion 
subsystem (SPS) abort programmer, and adapter sequencer. Simulation of the 
sequencers is shown on figure 1-66 and is accomplished via the mathematical 
and logical equations programmed into the computer. The computer then pro- 
vides the proper outputs in the proper sequence to activate the displays for that 
particular system. 


1-311. STABILIZATION AND CONTROL SUBSYSTEM (SCS). 


1-312. The simulated SCS (see figure 167) produces the attitude and motion 
control sensations of the SCM from pre-programmed commands from the IMC 
or manual commands from the astronauts. The commands from the astronauts 
are routed to the simulated control electronics and included in computing the 
signal which activates the indicators and display unitsin the SCM and IOS. The 
SCS operates in eight different modes and the selection of a mode releases the 
previously selected mode. 


1-313. In the monitor mode, the flight director attitude indicator (FDAI) displays 
the total attitude information plus body rate information. This mode is used during 
earth orbit to monitor roll attitude and during launch, translunar injection, and 
earth orbit to inhibit firing and emergency cutoff. 


1-314. The guidance subsystem must be functioning to use the G&N attitude con- 
trol mode any time other than launch, translunar injection, re-entry, and earch 
orbital periods between launch and translunar injection. Attitude hold, attitude 
maneuver, translation along the three axis, and small velocity changes are all 
possible during this mode. 


1-315. The SCS attitude control mode is similar to the G&N attitude control 
mode with the only difference being the guidance subsystem may be off. 


1-316. The SCS local vertical mode is a special SCS attitude holding mode. It 
is used during orbital periods to maintain a fixed angle pitch axis in respect 
to the local vertical of a near body. 


1-317. When it is desired to use the service module (S/M) engine to make 
velocity changes and the G&N subsystem is on, the G2NA V mode is selected. 
The automatic velocity control may then be monitored on the AV display. 


1-318. The SCSAV mode operates the same as the G2NAV mode only the G&N 
subsystem is off. 
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1-319. The G&N entry mode, used during re-entry, utilizes full automatic re- 
entry control. This mode is selected only after simulated S/M separation and 
final attitude orientation. When the system senses a specific 'g" level during 
the early part of re-entry, it automatically switches the pitch and yaw channels 
to a rate damping mode. 


1-320. The SCS entry mode is fully manual and the crew must monitor the entry 
monitor display for the reaction of the simulated spacecraft on the "g's" vs 
time display. The astronauts use their rotational controls to initiate pitch, roll, 
and yaw changes to achieve sub-orbital velocity without exceeding the heat or 
"o'’ limits. Simulated S/M separation and final orientation must have occurred 
before selecting this mode. The pitch and yaw channels respond as in the G&N 
entry mode. 


1-321. SERVICE PROPULSION SUBSYSTEM (SPS). 


1-322. Dynamic simulation of the SPS is accomplished by the computer and the 
real-time I/O equipment. The computer is controlled by the operational pro- 
gram and control signals from the SCS and SPS controls in the SCM and TOS 
complex. As shown in figure 1-68, output of the computer activates the indicators 
in the SCM andIOS. 


1-323. AURAL CUE SYBSYSTEM. 


1-324. Training the astronauts to recognize unusual sounds in the SCM as possible 
indications of trouble is the purpose of this subsystem. This subsystem, as 

shown in figures 1-69 and 1-70, produces acoustic aural cues, external to the 
sounds in the headsets and communications, for launch boost, launch escape, re- 
entry aerodynamic, and SCM cabin equipment noise level sounds. 


1-325. The AURAL SIMULATION ON-OFF switch, on the IOS, activates the 
white noise generator and the audio power amplifier while the peripheral aural 
cue equipment is turned on with the application of simulator power. The volume 
of the aural cue simulation is regulated by the db OVERRIDE control on the IOS. 


1-326. The white noise generator produces a level frequency distribution with 

a random noise envelope that contains a wide range of frequency components. 
The magnitude of the signal and corner frequency of the envelope is varied, as 

a function of time, under control of the computer. The computer receives the 
pre-programmed event initiation signals and calculates the aural cue's frequency 
and amplitude control voltage values. This data is then fed into D/A converters 
and the output voltages control the associated VCFs and VCAs. 


1-327. The random noise envelope is formed by the output of the white noise 
generator being fed into the associated event shaping channel. The channel con- 
sists of a VCF in series with a VCA where the VCF output is shaped by the 
frequency control voltage and the VCA output is shaped by the amplitude control 
voltage. 
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Figure 1-69. Aural Cue Block Diagram 


1-328. The individual output is summed in an audio mixer and then fed to the 
master VCA, which may be manually controlled by the db OVERRIDE control 
to reduce the SCM sound level. The output of the master VCA is fed into an 
audio power amplifier which drives the SCM speaker. The maximum sound level 
in the SCM is 98 decibels and is monitored by the NOISE LEVEL indicator. 


1-329. The launch boost, launch escape, and C/M cabin equipment noise levels 
are initiated as a function of an event, while re-entry aerodynamic noise is 
initiated as a function of altitude (400,000 feet). 
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Figure 1-70. Aural Cue Flow Diagram 


1-330. MALFUNCTION INSERTION SUBSYSTEM. 


1-331. The malfunction insertion system provides for computer or instructor 

initiated malfunctions of the abrupt (on-off) or variable types. Sixteen circuit 

breaker openings may be computer controlled or each simulated SCM circuit 

breaker may be opened by depressing the switch-indicator on the IOS. Mal- 

functions, other than IOS initiated circuit breaker openings, may be prepro- 

grammed or manually inserted by the MIU and manually cleared by the MIU. 

Each malfunction is assigned an alpha-numeric code for identification. The @ 
/binary computer code consists of the malfunction code and an operation code. 

The computer malfunction storage memory can store up to 1,000 malfunctions. 
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1-332. Pre-programmed Malfunctions. These malfunctions are entered into 
the computer, via the card reader, prior to a mission. The malfunctions are 
contained on punched cards, one malfunction per card. After loading the com- 
puter, the malfunctions may be checked for validity and the line printer utilized 
to print out the complete listing of loaded malfunctions. The memory block 
need not be fully loaded prior to a mission. 


1-334. Time Dependent Pre-programmed Malfunctions. These malfunctions 
are entered into the card reader prior to a mission via punched cards, one 
card per malfunction and a maximum of fifteen malfunctions per computer. 
This permits amaximum of 45 time dependent pre-programmed malfunctions 
per mission, The information on these cards is checked for validity, proper 
time differential, and correctness before they are loaded into the computer. 
The malfunction code and "time of activation" will be printed out by the line 
printer prior to the mission, The time differential between malfunctions must 
exceed ninety-one seconds and pre-programmed time dependent malfunctions 
must be entered in the order of time sequence. Time is indicated as "time from 
launch" which is the format for the "time tags" for the malfunctions. 


1-335. Instructor Initiated Malfunctions. The purpose of the MIU is to furnish 
the instructor with a means of inserting, monitoring, and clearing malfunctions. 
Through the use of the MIU, an instructor is able to enter malfunctions into the 
computer, interrogate the computer about any malfunction and cause its status 
to be displayed, and clear all or any active malfunction from the computer. 


1-336. MALFUNCTION INSERTION UNIT. There are three major subunits of 
the MIU: the display panel, the control panel, and the logic. Figure 1-71 is 
a functional diagram of the MIU. 


1-337. Display Panels. There is one MIU display panel in each of the left and 
right "pie" sections of the IOS and one in the telemetry console. The purpose 
of these panels is to display information indicating malfunction status. 


1-338. Control Panels. There are three MIU control panels, one at each of 
the three instructor stations at the IOS. The purpose of these panels is to 
permit the instructor to communicate instructions regarding malfunctions to 
the computer. 


1-339. Logic. The MIU logic is contained in a cabinet containing all of the 
equipment necessary to perform the logical operations of the MIU. The logic 
is presented in greater detail in the Real-Time I/O discussions. (Refer to 
paragraph 1-36 through 1-108.) All switches and indicators on the MIU display 
panels and control panels are wired directly to the MIU logic assembly. The 
MIU logic composes messages to the computer, interprets messages from the 
computer, and operates the appropriate indicators in either case. There is no 
direct communication between the computer and the display and control panels. 
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Figure 1-71. MIU Block Diagram 
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1-340. PRE-PROGRAMMED MALFUNCTION STATUS DISPLAY. Pre-programmed 
malfunctions and time dependent pre-programmed malfunctions and their "time 
tags" may be printed out on the IOS line printer prior to the start of a mission. 

In addition, at a pre-set time of ninety seconds prior to activation, the number 

10 DISPLAY STATUS light will illuminate, the TIME DEP light on DISPLAY 
STATUS 10 will flash, and the malfunction number will be displayed under MAL- 
FUNCTION on the MIU display panel. Ninety seconds after the display is activated, 
all indicators on DISPLAY STATUS 10 will extinguish and the display will be- 

come blank. The malfunction becomes active at this time. 


1-341. MIU INITIATED T/M FAULTS. The instructor may insert any one of 
nine malfunction intothe telemetry system with the MIU. The MIU activates 
one of nine relays which simulates a fault occurring in the PCM unit. 


1-342. CLOSED CIRCUIT TELEVISION SUBSYSTEM (CCTV). 


1-343. The CCTV provides the instructors with a means for making general 
observations within the SCM and for monitoring the crew while a mission is in 
progress. This in no way simulates the actual spacecraft TV equipment. The 
simulator's spacecraft television subsystem is merely a physical representation 
and is not an electrically operable system. The CCTV consists of three camera- 
monitor subsystems, a sync generator, a switching unit and all necessary inter- 
connecting cables. Each monitor is capable of displaying only the picture from 
its associated camera, The subsystem is capable of selecting the output of any 
one of the three cameras for transmission to the MCC. The failure of any one of 
the camera-monitor subsystems will not affect the remainder of the system. Auto- 
matic and manual light compensation and image size magnification is also pro- 
vided. Each monitor contains its own controls for initial adjustment. All 
interconnector cables are single ended with connectors at each end except the 
cable from the camera head which has a dangle cable with a connector at the 
free end. The CCTV requires only a single connection to a 60 cycle 120 volt 
power line. 


1-344. TELEVISION CAMERA EQUIPMENT. Each TV camera is divided into 
two units. The camera head unit contains a vidicon assembly, including focus 
yoke, deflection yoke, a preamplifier, and lens unit, and utilizes a one-inch 
diameter, photoconductive camera tube of the vidicon type. The camera lens 
mounting accepts C mount lens, and each vidicon assembly is equipped with a 
Kern-Paillard SWITAR 10mm f/1.6 lens capable of producing a clear picture 
of all items located from three to eight feet from the lens and an angular field 
of view of 77° across the corners of the vidicon tube. The camera head permits 
reliable operation in any position. A single dangle cable, 20 feet long, with a 
single connector connects the camera head to the remainder of the camera 
circuit. The camera heads are mounted in the SCM with the vidicon assembly 
located to provide the necessary surveillance of the SCM interior. 
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1-345. The sweep unit makes up the balance of the camera circuit and is located 
approximately 20 feet from the vidicon assembly. It has a single receptacle 

at one end to accept the dangle cable from the camera head and another receptacle 
at the opposite end to make connectim to the interconnecting cable to the camera 
control unit. 


1-346. CAMERA CONTROL UNIT. Each camera control unit contains all the 
circuitry not located in the camera head or monitor. The camera control units 
are mounted in cabinet 64. They contain all controls and indicators necessary 

for the adjustment and operation of the over-all camera-monitor subsystems. 
Field adjustments are available without gaining access to the interior of the 
chassis, except for initial alignment. Controls and indicators, which do not 
normally need resetting after initial adjustment are readily accessible but covered 
by a hinged panel. An operating control panel is provided on each unit and contains 
the following controls and indicators: 


a. The ON-OFF switch turns that particular camera-monitor subsystem 
ON and OFF. When all three subsystems are turned off, the entire CCTV is 
turned off. When any of the subsystems are turned on, all associated auxiliary 
equipment is activated. 


b. The POWER ON indicator illuminates and gives visual indicatim that the 
respective camera-monitor subsystem is on. 


-c. The VIDEO LEVEL indicator permits accurate initial adjustment of the 
camera circuit and continuous check of adjustment. 


d. The MAGNIFIER switch enables the image size on the monitor to be 
doubled. 


e. The AUTO-MANUAL switch permits the system to be set for either 
automatic or manual light compensation. 


f. The TARGET control unit permits variations of the camera light com- 
pensation when the system is in the manual mode. 


1-347. TELEVISION DISPLAY EQUIPMENT. The three monitors are complete 
self-contained units capable of providing good contrast in ambient illumination 
as high as 75 foot candles. Each monitor is equipped with controls necessary 
for the initial adjustment which is covered with a hinged panel. Each monitor 

is mounted on top of the IOS console. Each monitor has a mounting stand capable 
of swiveling through an angle of +45° and tilting through an angle of +30°, 


1-348. SYNC GENERATOR. A single sync generator is provided for the three 
camera-monitor subsystems. The unit is of sufficient size to be capable of 
being used with up to five camera-monitor subsystems. The sync genrator 

is operational whenever the AMS power is on and when any one of the camera- 
monitor subsystems is on. 
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1-349. SWITCHING UNIT. The switching unit enables the composite video signal 
from any of the camera control units to be connected to the MCC transmission 
line. The unit is controlled by a switch located on the telemetry console of the 
IOS. The CCTV to MCC CAMERA SELECTOR switch is a four-position switch. 


1-350. VERTICAL AND HORIZONTAL INSERTION SYSTEM. 


1-351. The electrical and manual equipment for moving the SCM is located in 
the base structure. The SCM may be moved vertically a maximum of 27 inches 
either manually, through the use of the handcrank, or electrically, through the 
use of the power panel. The SCM may be moved horizontally, manually through 
the use of the handcrank or electrically through the use of the power panel, 
approximately 12 feet when the SCM is on the guide rails. The SCM has un- 
limited horizontal movement when off the guide rails, provided the cables are 
disconnected. The vertical and horizontal systems, both manual and electric, 
are interlocked so vertical retraction must be complete before horizontal 
motion can be started. 


1-352. A locking mechanism is installed to insure correct horizontal alignment 
before initiating vertical travel. The horizontal locking lever lowers two locating 
pins into alignment plates mounted on the guide rails. The level also actuates 

an interlock switch which prevents vertical travel until the base is correctly 
positioned horizontally. Toraise theSCM to mate with the optical system, press 
the UP button on the electrical control panel. To reverse the vertical travel at 
any time, press the STOP button first and then the DOWN button. 


1-353. Should an electrical failure occur, the SCM can be moved vertically 

by the hand wheel. Push and hold the handwheel in and slowly rotate it clock- 

wise to raise the SCM or counterclockwise to lower the SCM. This action 

engages the clutch and releases the mechanical brake. To move the SCM 
horizontally via the power panel, assuming the SCM is fully down and the horizontal 
locking lever is released, press the MOTOR REVERSE button and then the 
CLUTCH RUN button. The SCM will move away from the optical display units. 

To stop the movement, press the CLUTCH STOP button and, if further travel is not 
desired, the MOTOR STOP button. The MOTOR FORWARD and CLUTCH RUN 
buttons are used to drive the SCM toward the optical displays. 


1-354. Manual movement of the SCM is accomplished as follows: position the 
clutch lever away from the electrical power panel as the hand wheel is rotated. 
Clockwise rotation causes the SCM to move away from the optical display while 
counterclockwise rotation moves the SCM toward the optical displays. 


1-355. RANDOM NOISE GENERATOR. 


1-356. The generator (see figure 1-72)uses a gas-discharge tube as its noise source. 
A transverse magnetic field is applied to the tube to eliminate the oscillations 

usually associated with a gas discharge and to increase the noise level at high 
frequencies. The noise output from the gas tube is amplified in a two-stage amplifier. 
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Figure 1-72. Random Noise Generator Panel 


Between the first and second stages the noise spectrum is shaped in one of three 

different ways, depending on the setting of the RANGE switch. At the 20-kc position, 

a low-pass filter is inserted, which has a gradual roll-off above 30 kc, with 

the audio range to 20 kc uniform in spectrum level. At the 500-kc setting,a @ 
low-pass filter is inserted, which rolls off above 500 kc. At the 5-Mc =>tting, 

a peaking network is used. This network approximately compensates for the 

drop in noise output from the gas tube at high frequencies, so that a reasonably 

good spectrum is obtainable to 5 Mc. 


1-357. The maximum open-circuit output voltage on the 20-kc band is at 

least 3 volts, on the 500-kc band at least 2 volts, and on the 5-Mc band at least 
1 volt. This corresponds to a relatively high noise level, since the output 
impedance at maximum output is only about 900 ohms. This level can be 
expressed in terms of the resistance noise corresponding to 900 ohms at room 
temperature. The rms voltage in a one-cycle band due to thermal agitation 

in a 900-ohm resistor at room temperature is about 3.8 x 10-9 colt. The 
level from the Type 1390-B Random-Noise Generator is about five millivolts 
for a one-cycle band when there is a total output voltage of one volt on the 
20-kc band. This level, then, is about 1,3000,000 times the corresponding 
voltage for resistance noise, or about 122 decibels above resistance noise at the 
same impedance level. 
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1-358. PRINTED CIRCUIT CARDS. 


1-359. The following printed circuit card writeups are included as an aid in 
understanding the function of the modules used as building blocks to form a 
subsystem. The card specifications are included to provide a basis for checking 
a card with a card tester or with standard test equipment. All of the cards 

used in the AMS are not included in the following paragraphs because many 
cards contain only resistors, relays, diodes, etc., and may be checked with 
standard test equipment. 


1-360. COUNTER PAC, MODEL BC-20. The counter PAC, model BC-20, 

(See figure 1-73) contains four independent, 200-kc counter stages (see figure 
8-141) which can be wired for binary or binary-ooded-decimal (BCD) operation. 
Internally provided gating permits 8421 BCD counting as well as divide-by-six 
and other feedback counting modes. Parallel drop-in to the counter is possible 
in both modes. The BC-20 can be used to implement up-down counters, in- 
stantaneous carry counters, etc., by the use of external S-PAC logic. The 
individual BC -20 flip-flops can also be used as independent complementing 
flip-flops. 


1-361. Each stage has a complement input that employs either leading-or - 
trailing-edge triggering. Trailing-edge triggering allows the counter output to 
be gated with a count signal pulse without the use of delay circuits or two-phase 
clocks. 


1-362. The basic flip-flop circuit consists of two cross-coupled NAND gates. 


One d-c set input plus mode is provided for each flip-flop. When reset logic is 
desired, diode clusters may be wired to the reset node. 
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NOTE 


In all applications of the BC-20, pin 35 should be connected 
to pin 5 (ground). The jumper attenuates noise picked up by 
distributed impedance of the etched circuit. 


Table 1-14. BC-20 Specifications 


Input Loading 


D-C inputs: 1W load each 
Common reset: 4W loads each 
Complement inputs: 2W loads 
each A-C rest input: 2W loads 
each 


Circuit Delay 


1.2 usec. (max. propagation time) 


0.6 usec. (typ. propagation time) 


Output Drive Capability 


6W loads and 500 pf stray 
capacitance each 


Total Power 


1.3 watts 


Frequency of Operation 


DC to 200 KC (max.) 


Output Waveform 
Characteristics 


Rise time: 0.5 usec. (typ.) 
Falltime: 0.8 usec. (typ.) 


Current Requirements 


-17V 56 ma 
- 6V 24 ma (reverse current 
into supply) 
+12V 3.5 ma 


Handle Color Code 


Long: Blue 
Short: Orange 


Polarization 


Pins 28 and 30 
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Figure 1-73. Counter PAC, Model BC-20 (Sheet 1 of 2) 


1-181 


SM6A-41-1-1 


BSM1-73(2) 


Figure 1-73. Counter PAC, Model BC-20 (Sheet 2 of 2) 
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e 1-363. COUNTER PAC, MODEL BC-30. The counter PAC, model BC-30, 
(See figure 1-74) contains four independent, 1-MC counter stages (See figure 8-142) 
which can be wired for binary-coded-decimal (BCD) operation. Internally pro- 
vided gating permits 7421 BCD counting as well as divide-by-six and other 
feedback counting modes (See figures 1-75 through 1-77). Parallel drop-in to the 
counter is possible in both modes. The BC-30 can be used to implement up-down 
counters, instantanous carry counters, etc., by the use of external S-PAC 
logic. The individual BC-30 flip-flops can also be used as independent com- 
plementing flip-flops. 
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Figure 1-74. Counter PAC, Model BC-30 (Sheet 1 of 2) 
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Figure 1-74. Counter PAC, Model BC-30 (Sheet 2 of 2) 
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e Figure 1-75. Binary Count Mode, BC-30 
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Figure 1-76, 8421 BCD Count Mode, BC-30 
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Figure 1-77. Divide-by-Six Mode, BC-30 
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1-364. Each stage has a complement input that employs either leading - or 
trailing-edge triggering. Trailing-edge triggering allows the counter output to 
be gated with a count signal pulse without the use of delay circuits or two-phase 


clocks. 


1-365. The basic flip-flop circuit consists of two cross-coupled NAND gates. 
One d-c set input plus node is provided for each flip-flop. When reset logic 
is desired, diode clusters may be wired to the reset node. 


NOTE 


In all applications of the BC-30, pin 35 should be connected 
to pin 5 (ground). The jumper attenuates noise picked up by 
distributed impedance of the etched circuit. 


Table 1-15. BC-30 Specifications 


Input Loading 

D-C Inputs: 1 unit load each 
Common reset: 4 unit loads each 
Complement inputs: 2 unit loads 


each 
A-C reset input: 2 unit loads each 


Circuit Delay 


0.25 usec. (max. propagation time) 
0.15 usec. (typ. propagation time) 


Output Drive Capability 

6 unit loads and 400 pf stray 
capacitance each 

Total Power 

1.8 watts 

Polarization 


Pins 28 and 30 


1-188 


Timing 
See figures 1-93 through 1-95 
Frequency of Operation 


DC to 1 MC (max.) 


Output Waveform Characteristics 


Rise time: 0.1 usec. (typ.) 
Fall time: 0.15 usec. (typ.) 


Current Requirements 


-18V 108 ma 

- 6V 46 ma (reverse current 
into supply) 

+12V 5Sma 


Handle Color Code 


Long: Blue 
Short: Orange 
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1-366. COUNTER PAC, MODEL BC-35. The counter PAC, model BC-35, (see 
figure 1-78) contains four independent, 5-MC counter stages (see figure -143) 
which can be wired for binary or binary-coded-decimal (BCD) operation. 
Internally provided gating permits 8421 BCD counting as well as divide-by-six 
and other feedback counting modes (see figure 1-78 through 1-81). Parallel 
drop-in to the counter is possible in both modes. The BC-35 can be used to 
implement up-down counters, instantaneous carry counters, etc., by the use of 
external S-PAC logic. The individual BC-35 flip-flops can also be used as in- 
dependent complementing flip-flops. 


1-367. Each stage has a complement input that employs either leading or trailing- 
edge triggering. Trailing-edge triggering allows the counter output to be gated 
with a count signal pulse without the use of delay circuits or two-phase clocks. 


1-368. The basic flip-flop circuit consists of two cross-coupled NAND gates. 
One d-c set input plus node is provided for each flip-flop. When reset logic is 
desired, diode clusters may be wired to the reset node. 


1-369. A 0.5 usec. positive pulse applied to the common reset input clears 
(resets) the four counter stages simultaneously. 


1-370. The complement input is an a-c coupled input sensitive to positive steps. 
For trailing-edge counting or complementing, negative signals with a minimum 
duration of 0.12 usec. should be used. For leading-edge triggering, positive 
signals with a minimum duration of 0.06 usec. are needed, with the requirement 
that the positive signals represent a maximum duty factor of 40 percent at 

5 MC. At any count rate and in any mode, a 0.12 usec. minimum negative input 
pulse is required for proper counter operation. In general, only one logic 
operation can be performed on a BC-35 in any 0.2 usec. interval. An exception 

is the d-c set and reset inputs, which can be operated twice in a 0.2-usec. interval. 


1-371. The second stage of the BC-35 has a gated complement input for use in 

BCD and binary counters. When either is at ONE (minus 6 volts), or open,a positive 
transition at the other input produces the same effect as a simple complement 

input. Thus, either diode can be used as a simple complement input. When one 
input is already at ground level, a positive transition on the other input has not 
effect. In the BCD mode, this gate inhibits the carry into the second stage on 

the tenth count. 


1-372. The fourth stage of the counter is provided with a gated a-c reset input. 
A positive transition applied to either diode, when the counter stage is in the 
set condition, resets the stage. In the BCD mode, this gate resets the fourth 
stage on the count of ten. 
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Figure 1-78. Counter PAC, Model BC-35 (Sheet 1 of 2) 
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Figure 1-78. Counter PAC, Model BC-35 (Sheet 2 of 2) 
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Figure 1-79. Binary Count Mode, BC-35 
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Figure 1-80. 8421 BCD Count Mode, BC-35 
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Figure 1-81. Divide-by-Six Mode, BC-35 
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NOTE 


In all applications of the BC-35, pin 35 should be connected 
to pin 5 (ground). The jumper attenuates noise picked up by 
distributed impedance of the etched circuit. 


Table 1-16. BC-35 Specifications 


Input Loading Timing 


D-C inputs: 1V load each See figures 1-79 through 1-81 

common reset: 4V loads each 

Complement inputs: 2V loads each Frequency of Operation 

A-C reset input: 2V loads each ie ae pT ae 
D-Cto 5 MC (max.) 


Circuit Delay 


Output Waveform Characteristics 


0.05 usec. (max. propagation 
time) -18V: 154 ma 

0.03 usec. (typ. propagation - 6V: 64 ma (reverse current 
time) into supply) 


Output Drive Capability 
ee ee ee Handle Color Code 
4V loads and 50 pf stray ee ee ae 
capacitance each Long: Blue 

Short: Orange 


Total Power Polarization 


2.5 watts Pins 28 and 30 
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1-373. DIODE PAC, MODEL DC-20. The diode PAC, model DC-20, (see figure 
1-82) contains one 2-input NAND gate, five 3-diode clusters, and two diode 
clusters. (See figure 8-144.) The DC-20 NAND gate input can be expanded by 
adding the diode clusters or the diode clusters can be used to expand the inputs 
to other S-PAC circuits. 


1-374. The DC-20 NAND gate consists of a 2-input diode gate followed by a 
transistor inverter amplifier. When all inputs are at ONE (minus 6 volts), the 
gate turns the transistor on and the output is clamped through the transistor to 
0 volt. When an input goes to 0 volt, the transistor is turned off and the output 
falls to the clamp voltage of minus 6 volts. 


1-375. The diode clusters can be wired to the node input af any S-PAC for ex- 
pansion of its inputs up to a maximum of 10. Care should be taken to insure that 


diode cluster connections are made to local S-PAC and that the interconnecting 
leads are not cabled. 


Table 1-17. DC-20 Specifications 


Input Loading Output Waveform Characteristics 


1W load each Rise time: 0.5 usec. (typ.) 
Fall time: 0.8 usec. (typ.) 


Circuit Delay 
ra ae anne Current Requirements 
(Measured at -3V, averaged over Booe a ae eee 
two stages) -18V 4 ma 
0.6 usec. (max.) - 6V 2 ma (reverse current 
0.3 usec. (typ.) into supply) 

+12V 0.5 ma 


Output Drive Capability 


TW loads and 500 pf stray 
capacitance each 


Total Power Handle Color Code 


0.1 watt Long: Red 
Short: Blue 


Frequency of Operation Polarization 


D-C to 200 KC (max.) Pins 14 and 16 
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Figure 1-82. Diode PAC, Model DC-20 
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1-376. DIODE PAC, MODEL DC-30. The diode PAC, model DC-30, (see figure © 
1-83) contains one 2-input NAND gate, five 3-diode clusters, and two 2-diode 

clusters. (See figure 8-145.) The DC-30 NAND gate input can be expanded by 

adding the diode clusters or the diode clusters can be used to expand the inputs 

to other S-PAC circuits. 


1-377. The DC-30 NAND gate consists of a 2-input diode gate followed by a 
transistor inverter amplifier. When all inputs are at ONE (minus 6 volts), the 
gate turns the transistor on and the output is clamped through the transistor to 0 
volt. When an input goes to 0 volt, the transistor is turned off and the output 
falls to the clamp voltage of minus 6 volts. 


1-378. The diode clusters can be wired to the node input of any S-PAC for ex- 
pansion of its inputs up to a maximum of 10. Care should be taken to insure 
that diode cluster connections are made to local S-PACs and that the intercon- 
necting leads are not cabled. The recommended maximum lead length is 1-1/2 
feet. 


Table 1-18. DC-30 Specifications 


Input Loading Frequency of Operation 


1 unit load each D-C to 1 MC (max.) 
Circuit Delay Output Waveform Characteristics 


(Measured at -3V, averaged over Rise time: 0.1 usec. (typ.) 
two stages) Fall time: 0.15 usec. (typ.) 
0.1 usec. (max.) 

0.06 usec. (typ.) 


Output Drive Capability Current Requirements 


7 unit loads and 400 pf stray -18V 11 ma 
capacitance each - 6V 6 ma (reverse current into 


supply) 
+12V 0.7 ma 
Total Power 


0.2 watts Handle Color Code 


Polarization Long: Red 
a ara Short: Blue 


Pins 14 and 16~- 
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Figure 1-83, Diode PAC, Model DC-30 
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1-379. DIODE PAC, MODEL DC-35. The diode PAC, model DC-35 (see figure @ 
1-84) contains one 2-input NAND gate, five 3-diode clusters, and two 2-diode 
clusters. (See figure 8-146). The DC-35 clusters can also be used to expand 


the inputs to other S-PAC circuits. 


1-380. The DC-35 NAND gage consists of a 2-input diode gate followed by a 
transistor inverter amplifier. When all inputs are at ONE (minus 6 volts), the gate 
turns the transistor on and the output is clamped, through the transistor, to 0 

volt. When an input goes to 0 volt, the transistor is turned off and the output 


falls to the clamp voltage of minus 6 volts. 


1-381. The diode clusters can be wired to the node input of any S-PAC for ex- 
pansion to a maximum of 8 inputs. Care should be taken to insure that diode 
cluster connections are made to local S-PACs and that the interconnecting leads 


are not cabled. 


Table 1-19. 


Input Loading 

1V load each 

Circuit Delay 

(Measure at -3V, average over 
two stages 

0.02 usec. (max.) 

0.015 usec. (typ.) 

Output Drive Capability 


50V loads and 50 pf stray 
capacitance each 


Total Power 
0.3 watt 
Polarization 


Pins 14 and 16 
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DC-35 Specifications 


Frequency of Operation 


D-C to 5 MC (max.) 


Output Waveform Characteristics 


Rise time: 0.025 usec. (type, ( 
Falltime: 0.05 usec. (typ.) 


Current Requirements 


-18V: 14ma 

- 6V: 7 ma (reverse current 
into supply) 

+12V 0.8 ma 


Handle Color Code 


Long: Red 
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Figure 1-84. Diode PAC, Model DC-35 
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1-382. PARALLEL GATE PAC, MODEL DF-30. The parallel gate PAC, model 
DF-30, (see figure 1-85) contains four 2-input NAND gates, one 3-diode cluster, 
and two 2-diode clusters. (See figure 8-147.) The circuit allows the connection 
of NAND gates in parallel without decreasing the output drive capability (fanout). 
The diode clusters can be used to expand the number of inputs to the NAND 
gates and to other S-PAC's. The gates operate with levels, pulses, or with a 
combination of both. NAND gates with parallel collectors can perform logic 
functions as shown in the following illustration. 
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Parallet Nand Gate PAC, Model DF-30 
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At the point where the outputs are tied 
C together, an OR operation with logic 


ZEROs (AND operation with 
logic ONE) is performed. 
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E = AB + CD = (AB)*(CD) 


Figure 1-86. Parallel Nand Gate Logic, DF-30 


Table 1-20. DF-30 Specifications 


e Input Loading Output Waveform Characteristics 


1 unit load each Rise time: 0.1 usec. (typ.) 


Falltime: 0.15 usec. (typ.) 


Circuit Delay 


Current Requirements 


(Measured at -3V, averaged 


over two stages) 
0.1 usec. (max.) 
0.06 usec. (typ.) 
Output Drive Capability 


7 unit loads and 400 pf stray 
capacitance each 


Total Power 
0.7 watts 
Polarization 


Pins 4 and 30 


-18V 40 ma 
- 6V 21 ma (reverse current into 


supply) 
+12V 3 ma 


Handle Color Code 


Long: Red 
Short: Purple 


Number of outputs in Parallel 


10 (max.) at 1 MC 


Frequency of Operation 


D-C to 1 MC (max.) 
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1-383. NAND PAC, MODEL DI-20. The NAND PAC, model DI-20, (see figure 
1-87) contains eight 2-input NAND gates. (See figure 8-148.) These gates are 
expandable up to a maximum of 10 inputs by connecting diode clusters contained 
in the DC or DN S-PACs. Five gates have a node input for expansion. The 
remaining three gates can be expanded by using one of their diode inputs as a 
node. (When used the noise margins on expanded inputs are reduced by 0.3 volt.) 


1-384. Each NAND gate performs the NAND function for negative voltage logic 
(ONE = 6 volts) or the NOR function for positive voltage logic (ONE = 0 volt). 
The gates operate on levels, pulses, or with combinations of both. Two DI-20 
NAND gates form a flip-flop when their inputs and outputs are cross-coupled. 


NOTE 
In all applications of the DI-20, pin 35 should be connected to 


pin 5 (ground). The jumper attenuates noise picked up by 
distributed impedance of the etched circuit. 


Table 1-21. DI-20 Specifications 


Input Loading Output Waveform Characteristics 


1W load each Rise time: 0.5 usec. (typ.) 
Falltime: 0.8 usec. (typ.) 

Circuit Delay 

aoe Current Requirements 

(Measured at -3V, averaged over 

two stages) -18V: 30ma 

0.6 usec. (max.) - 6V: 12 ma (reverse current into 

0.3 usec. (typ.) supply) 
+12V: 3.5 ma 


Output Drive Capability 
ee any en eee Handle Color Code 
7W loads and 500 pf stray es 
capacitance each Long: Red 

Short: Yellow 
Total Power 


Frequency of Operation 
0.6 watts =e oe ee 

D-C to 200 KC (max.) 
Polarization 


Pins 28 and 32 
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Figure 1-87. Nand PAC, Model DI-20 (Sheet 1 of 2) 
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Figure 1-87. Nand PAC, Model DI-20 (Sheet 2 of 2) 
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1-385. NAND PAC, MODEL DI-30. The NAND PAC, model DI-30, (see figure 
1-88) contains eight 2-input NAND gates. (See figure 8-149.) These gates are 
expandable up to a maximum of 10 inputs by connecting diode clusters contained in 
the DC or DN S-PACs. Five gates have a node input for expansion. The remaining 
three gates can be expanded by using one of their diode inputs as a node. (When 
used, the noise margins on expanded inputs are reduced by 0.3 volt.) 


1-386. Each NAND gate performs the NAND function for negative voltage logic 
(ONE = minus 6 volts) or the NOR function for positive voltage logic (ONE = 0 volt). 
The gates operate on levels, pulses, or with combinations of both. Two DI-30 
NAND gates form a flip-flop when their inputs and outputs are cross-coupled. 


NOTE 
In all applications of the DI-30, pin 35 should be connected 


to pin 5 (ground). The jumper attenuates noise picked up by 
distributed impedance of the etched circuit. 


Table 1-22. DI-30 Specifications 


Input Loading 

1 unit load each 

Circuit Delay 

(Measured at -3V, averaged 
over two stages) 


0.1 usec. (max.) 
0.06 usec. (typ.) 


Output Drive Capability 


7 unit loads and 400 pf stray 
capacitance each 


Total Power 
1.4 watts 
Polarization 


Pins 28 and 32 


Current Requirements 


-18V 80 ma 

-6V 42 ma (reverse current 
into supply) 

+12V 5 ma 


Handle Color Code 


Long: Red 
Short: Yellow 


Frequency of Operation 


D-C and 1 MC (max.) 
Output Waveform Characteristics 


Rise time: 0.1 usec. (typ.) 
Fall time: 0.15 usec. (typ.) 
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Figure 1-88. Nand PAC, Model DI-30 (Sheet 1 of 2) 
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Figure 1-88. Nand PAC, Model DI-30 (Sheet 2 of 2) 
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1-387. NAND PAC, MODEL DI-35. The NAND PAC, model DI-35, (see figure & 
1-89) contains eight 2-input NAND gates. (See figure 8-150.) These gates are 

expandable to a maximum of 8 inputs by connecting diode clusters contained in the 

DC or DN S-PACs. Five gates have a node input for expansion. The remaining 

three gates can be expanded by using one of their diode inputs as a node. (When 

used, the noise margins on expanded inputs are reduced by 0.3 volt.) 


1-388. Each NAND gate performs the NAND function for negative voltage logic | 
(ONE = minus 6 volts) or the NOR function for positive voltage logic (ONE = 0 volts). 
The gates operate on level or pulses, or with combinations of both. Two DI-35 
NAND gates form a flip-flop when their inputs and outputs are cross-coupled. 


1-389. Each DI-35 circuit consists of a two-input diode gate followed by a tran- 
sistor inverter amplifier. When all inputs are at ONE (minus 6 volts), the gate 
turns the transistor on and the output is clamped through the transistor to 0 volt. 
When the input goes to ZERO (0 volts), the transistor is turned off and the output 
falls to the clamp voltage of minus 6 volts. 
NOTE 

In all applications of the DI-35, pin 35 should be connected 

to pin 5 (ground). The jumper attenuates noise picked up by 

disturbed impedance of the etched circuit. 


Table 1-23. DI-35 Specifications 


Input Loading Frequency of Operation 


1V load each D-C to 5 MC (max.) 
Circuit Delay Output Waveform Characteristics 


(Measured at -3V, averaged Rise time: 0.025 usec. (typ.) 
over two stages) Fall time: 0.05 usec. (typ.) 
0.02 usec. (max.) 

0.015 usec. (max.) Current Requirements 


Output Drive Capability -18V: 112 ma 
- 6V: 59 ma (reverse current 


5V loads and 50 pf stray into supply) 
capacitance each +12V: Tma 


Total Power Handle Color Code_ 
2.0 watts Long: Red 


Short: Yellow 
Polarization 


Pins 28 and 32 
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Figure 1-89, Nand PAC, Model DI-35 (Sheet 1 of 2) 
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Figure 1-89. Nand PAC, Model DI-35 (Sheet 2 of 2) 
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1-390. PARALLEL NAND GATE PAC, MODEL DJ-30. The parallel NAND gate 
PAC, model DJ-30, (see figure 1-90) contains six 2-input NAND gates with nodes. 
(See figure 8-151.) The circuits allow the connection of NAND gates in parallel 
without decreasing the output drive capability (fanout). The diode clusters can be 
used to expand the number of inputs to the NAND gates and to other S-PACs. The 
gates operate on levels, pulses, or with a combination of both. NAND gates with 
parallel collectors can perform logic functions as shown in figure No, 1-91. 


1-391. The DJ-30 contains six 2-input NAND gates with separate collector load 
circuits. These loads circuits consist of a resistor to the minus 18 volt supply 

and a clamp diode to the minus 6 volt supply. Each collector load can be 

jumpered to a corresponding gate circuit to form a standard NAND gate; however, 
a single load circuit can be tied to the output of several parallel-connected 

gate circuits without affecting the fanout. If the inputs are such that one or more 
transistors are conducting, the output will be at 0 volt. The maximum drive 
capability with up to 10 collector outputs jumpered in parallel is 7 unit loads 

(16.8 Milliamps). Figure No. 1-92 shows all DJ-30 gates on a PAC tied in parallel. 


Table 1-24. DJ-30 Specifications 


Input Loading Number of Outputs in Parallel 
1 unit load each 10 (max.) at 1 MC 


Circuit Delay Frequency of Operation 


(Measured at -3V, averaged 
over two stages) 

0.1 usec. (max.) Output Waveform Characteristics 
0.06 usec. (typ.) a aa a aaa 


D-C to 1 MC (max.) 


Rise time: 0.1 usec. (typ.) 
Fall time: 0.15 usec. (typ.) 
Output Drive Capability 
Sine Seas eee ae ee ae Current Requirements 
7 unit loads and 400 pf stray ae a ieee a aa a 


capacitance each -18V 60 ma 

- 6V 32 ma (reverse current into 
Total Power supply) 
eae es +12V 4ma 


1.0 watts 


Polarization Handle Color Code 


Pins 20 and 30 Long: Red 


Short: Brown 
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Figure 1-90. Parallel Nand Gate PAC, DJ-30 
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At the point where the outputs are tied together, an OR 
operation with logic ZEROs (AND operation with logic 
ONEs) is performed. 


BSM1-91 
E = AB + CD = (AB)*(CD) 


Figure 1-91. Parallel NAND Gate Logic, DJ-30 
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Figure 1-92. Parallel Gate Configuration, DJ-30 
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Table 1-25. DL-30 Specification 


Input Loading 

1 unit load each 

Circuit Delay 

(Measured at -3V, averaged 
over two stages) 


0.1 usec. (max.) 
0.06 usec. (typ.) 


Output Drive Capability 


7 unit loads and 400 pf stray 
capacitance each 


Total Power 


1.4 watts 


Polarization 


Pins 16 and 20 


Frequency of Operation 
D-C to 1 MC (max.) 
Output Waveform Characteristics 


Rise time: 0.1 usec. (typ.) 
Fall time: 0.15 usec. (typ.) 


Current Requirements 


-18V 80 ma 
- 6V 42 ma (reverse current 
into supply) 


Handle Color Code 


Long: Orange 
Short: Red 


1-392. NAND PAC, MODEL DL-30. The NAND PAC, model DL-30, (see figure 
1-93) contains five 3-input and three 2-input NAND gates without nodes. (See 
figure 8-152.) These gates can be expanded by using one of the diode inputs as a 
node and connecting diode clusters from a DC, DN, or DF S-PAC. However, the 
use of a diode input as a node slightly reduces the noise margins on the expanded 
inputs (from the S-PAC noise margin minimum of 1.5 volts to 1.2 volts). 


1-393. Each NAND gate performs the NAND function for negative voltage logic 
(ONE = minus 6 volts) or the NOR function for position voltage logic (ONE = 0 volts). 
The gates operate on levels, pulses, or with combinations of both. Two DL-30 
NAND gates form a flip-flop when their inputs and outputs are cross-coupled. 


1-394. The DI-30 and DL-30 are similar PACs with identical input and output 
connector pins. These PACs are therefore interchangeable in S-BLOC installa- 
tions with the exception of polarization; the S-BLOC polarization must be modified 
to agree with the particular PSC. The difference between the PACS is where the 
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& DI-30 contains gates with two-diode and one-node inputs and the DL-30 contains 
gates with three-diode inputs. 
NOTE 


In all applications of the DL-30, pin 35 should be connected 
to pin 5 (ground). The jumper attenuates noise picked up by 
listributed impedance of the etched circuit. 
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Figure 1-93. Nand PAC, Model DL-30 (Sheet 1 of 2) 
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Figure 1-93. Nand PAC, Model DL-30 (Sheet 2 of 2) 
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1-395. NAND PAC, MODEL DL-35. The NAND PAC, model DL-35, (See figure 
1-94) contains five 3-input and three 2-input NAND gates without nodes. (See 
figure 8-153.) These gates can be expanded by using one of the diode inputs as 
a node and connecting diode clusters from a DC, DN, or DF S-PAC. However, 
the use of a diode input as a node slightly reduces the noise margins on the 
expanded inputs (from the S-PAC noise margin minimum of 1.5 volts to 1.2 
volts). 


1-396. Each NAND gate performs the NAND function for negative voltage logic 

(ONE = minus 6 volts) or the NOR function for positive voltage logic (ONE = 0 volts). 
The gates operate on levels or pulses, or with combinations of both. Two DL-35 
NAND gates form a flip-flop when their inputs and outputs are cross-coupled. 


1-397. The DI-35 and DL-35 are similar PACs with identical input and output 
connector pins. These PACs are therefore interchangeable in S-BLOC installa- 
tions with the exception of polarization. The S-BLOC polarization must be 
modified to agree with the particular PAC. The difference between the PACs 

is where the DI-35 contains gates with two-diode and one-node inputs and the 
DL-35 contains gates with three-diode inputs. 


1-398. Each DL-35 PAC consists of five 3-input and three 2-input diode gates 
followed by a transistor inverter amplifier. When all inputs to a gate are at 

ONE (minus 6 volts), the transistor is turned on and the output is clamped through 
the transistor to 0 volt. When an input to a gate goes to ZERO (0 volts), the tran- 
sistor is turned off and the output falls to the clamp voltage of minus 6 volts. 


NOTE 
In all applications of the DL-35, pin 35 should be connected 


to pin 5 (ground). The jumper attenuates noise picked up by dis- 
tributed impedance of the etched circuit. 
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Figure 1-94. Nand PAC, Model DL-35 (Sheet 1 of 2) 
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Figure 1-94, Nand PAC, Model DL-35 (Sheet 2 of 2) 
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Table 1-26. DL-35 Specifications 


Input Loading Frequency of Operation 

1V load each D-C to 5 MC (max.) 

Circuit Delay Output Waveform Characteristics 
(Measured at -3V, averaged over Rise time: 0.025 usec. (typ.) 

two stages) Fall time: 0.05 usec. (typ.) 


0.02 usec. (max.) 
0.015 usec. (typ.) Current Requirements 


Output Drive Capability -18V: 112 ma 

as ee a ae - 6V: 59 ma (reverse current into 
5V loads and 50 pf stray supply) 

capacitance each +12V: Tma 


Total Power Handle Color Code 


2.0 watts Long: Orange 
Short: Red 


Polarization 


Pins 16 and 20 


1-399. DELAY MULTIVIBRATOR/PULSE SHAPER, MODEL DM-30. The delay 
multivibrator/pulse shaper PAC, model DM-30, (see figure 1-95) contains three 
independent and identical one-shot multivibrators (see figure 8-154) capable of 
generating pulses in a variety of widths. The capacitors provided with each 
circuit can be wired for pulse widths of 0.7 to 200 microseconds. In addition, 
externally connected capacitors can be used to obtain pulse widths up to several 
seconds. An a-c trigger input, and input node, and assertion and negation outputs 
are available to each multivibrator. Each output is capable of driving four unit 
loads (9.6 milliamps). The DM-30 is useful in applications requiring delayed 
levels or pulse shaping and standardizing. 


1-400. Each DM-30 circuit consists of a single input gate (expandable to 10 

inputs using the input node) which is a-c coupled to a monostable multivibrator. 

A delay cycle is initiated by a positive-going transition at the input. The triggering 
input must remain positive for at least 0.25 microsecond and negative for at 

least 0.6 microsecond prior to the triggering action. 
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Figure 1-95. Delay Multivibrator/Pulse Shaper, Model DM-30 (Sheet 1 of 2) 
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Figure 1-95. Delay Multivibrator/Pulse Shaper, Model DM-30 (Sheet 2 of 2) 
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1-401. The pulse width is controlled by precision resistors, stable mica and 
film capacitors, and a zener diode reference element. Pulse width is essentially 
independent of temperature, power supply variations, ripple, etc. The required 
recovery period for the delay multivibrator is less than 80 percent of the pulse 
width and begins immediately after the delay period, regardless of the state of 
the input signal. The delay multivibrator can be triggered during the 50 to 80 
percent of pulse width portion of the recovery period, but yields a narrower 

than normal output signal. The delay multivibrator should not be triggered 
during the recovery period from 0 to 50 percent of the pulse width. For example, 
if successive 10-microsecond delays are required, the time between triggering 
should be a minimum of 18 microseconds. Retriggering during the active pulse 
time does not affect circuit operation or cause any additional output. 


1-402. The pulse width is controlled by connecting the appropriate capacitors 

to the delay node as indicated in schematic (see figure 8-154). Two or more of the 
internally provided capacitors can be connected simultaneously, and the resulting 
pulse has a width equal to the sum of the pulse widths indicated in the logic dia- 
gram portion of figure 8-154. For other delays, external capacitors should be 
connected across the delay node and external delay node (terminals 7 and 8, 16, 
and 11, or 27 and 18, depending upon which of the three circuits is used). 


1-403. The value of the external capacitor may be calculated from the following 
equation: 
C = 360 (PW - 0.7 usec.) 


where C is capacitance in picofarads and PW is pulse width in microseconds. 
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Table 1-27. Delay Multivibrator Output Delay Widths and Jumper Connections 


Delay 
Width 


0.7 usec. 


2 usec. 

D usec. 

10 usec. 

200 usec. 
For all 


other delay 
widths 


Circuit A 
Jumper 
Connections 


No jumper connections 
required 


Pins 12 and 8 
Pins 13 and 8 
Pins 14 and 8 
Pins 15 and 8 
Connect and external 


capacitor between 
pins 7 and 8 


Circuit B 
Jumper 
Connections 


No jumper connections 
required 

Pins 20 and 11 

Pins 21 and 11 

Pins 24 and 11 

Pins 23 and 11 
Connect and external 


capacitor between 
pins 16 and 11 


Circuit C 
Jumper 
Connections 


No jumper connections 
required 

Pins 32 and 18 

Pins 33 and 18 

Pins 34 and 18 

Pins 35 and 18 
Connect and external 


capacitor between 
pins 27 and 18 
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Table 1-28. DM-30 Specifications 


Input Loading Recovery Time 


2 unitloads each < 80% of pulse width 
(figure 3-7.4) 
Circuit Delay 
Adds ial Ib Output Waveform Characteristics 


0.25 usec. (max.) negation output 
0.15 usec. (typ.) negation output Assertion Output (negative pulse 
0.15 usec. (max.) assertion output measured from -0.6 to -4.5V) 
0.10 usec. (typ.) assertion output 

Rise time: 0.15 usec. or 0.2% of 
Width Accuracy pulse width, whichever is longer 
wrt Fall time: 0.15 usec. (typ.) 
10% from circuit to circuit 

NOTE 

Frequency of Operation 
ee ee ee A positive-going edge, adequate for 


DC to 1 or 600 KC, which- triggering of another DM-30, is 

1.8 x PW assured on the trailing edge of 
ever is less, where PW is pulse DM -30 assertion pulses up to 1 milli- 
width. in usec. second wide. For wider pulses (longer 


delays), inversion of the negation out- 


Internally Provided Nominal Pulse put is recommended for triggering 
Widths of AC inputs and DM-30s. 


0.7 usec., 2 usec., 5 usec., 10 usec., Negation Output (positive pulse) 

and 200 usec. {eee Deere eee, ee 
Rise time: 0.06 usec. (typ.) 

Pulse Width Variations Fall time: 0.15 usec. (typ.) 


(All independently specified) Current Requirements 


Short-term stability (8 hours):< 1% 

Jitter (pulse-to-pulse):<0.1% -18V 90 ma 

Long-term stability (reproducibility) - 6V 25 ma (reverse current into 
over three months):< 2% 4 supply) 

Temperature variation (-20°C to +55° 412V 1.8 ma 

+55°C): 2% 


Handle Color Code 
Output Drive Capability 
ut eel sf Long: Yellow 
4 unit loads and 200 pf Short: Yellow 
stray capacitance 
Polarization 
Total Power 
5 ae Pins 18 and 20 
1.4 watts 
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1-404. ADJUSTABLE DELAY MULTIVIBRATOR PAC, MODEL DM-20A. The 
adjustable delay multivibrator PAC, model DM-20A, (see figure 1-96) contains 
three independent and identical variable one-shot multivibrators. (See figure 
8-155.) The delays available from each circuit are nominally the same as the 
DM-20 and each pulse width is variable from 75 percent of nominal to 3 times 
the nominal width. Externally connected capacitors can be used to obtain pulse 
widths up to several seconds. An a-c trigger input, an input node, and assertion 
and negation outputs are available on each circuit. The negation output is 
capable of driving four W loads (7.2 milliamps) and the assertion output of 
driving one W load (1.8 milliamp). 


Table 1-29. DM-20A Specifications 


Input Loading 
2W loads each 
Circuit Delay 


1.2 usec. (max.) negation output 
0.6 usec. (typ.) negation output 
0.8 usec. (max.) assertion out put 
0.4 usec. (typ.) assertion output 


Frequency of Operation 


DC to 1 

1.8 x PW 
whichever is less, where PW is 
pulse width in usec. 


or 100 kc (max.) 


Internally Provided Nominal Pulse 


Widths 


3 usec., 9 usec., 20 usec., 45 usec., 


and 200 usec. 


Recovery Time 


80% of pulse width 
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Pulse Width Variations 


(All independently specified) 

Short-term stability (8 hrs.): 1% 

Jitter (pulse-to-pulse): 0.1% 

Long-term stability (reproducibility 

over three months): 2% 

Temperature variation (-20°C to +55°C): 
2% 


Output Waveform Characteristics 


Assertion Output: 


Rise time: 1.0 usec. or 0.3% of 
pulse width, whichever is longer 
Fall time: 0.8 usec. (typ.) 


NOTE 


A positive-going edge, adequate for 
triggering another DM-20A, is assured 
on the trailing edge of DM-20A as- 
sertion pulses up to 1 millisecond wide. 
For wider pulses (longer delays), in- 
version of the negation output is recom- 
mended for triggering of a-c inputs and 
DM-20A's. 


SM6A-41-1-1 


@ Table 1-29. DM-20A Specifications (Cont) 


Negation Output 


Current Requirements 
Rise time: 0.5 usec. (typ.) ee rae Feo 
Fall time: 0.8 usec. (typ.) -18V: 55ma 
- 6V: 13 ma (reverse current 
Pulse Width Control into supply) | 
rea ee ee +12V: 1.3 ma 
Fully CW: 70% of nominal PW 
Fully CCW: 3 times nominal PW Handle Color Code 
Clockwise rotation decreases ve ay oe ee 
pulse width Long: Yellow 
Short: Black (with silver character A) 


Output Drive Capability 

Se ee og eee, ee Total Power 
Assertion Output (negation pulse): ho ee 
1W load 1.0 watt 
Negation Output (positive pulse): 

4W loads Polarization 


Pins 18 and 20 


1-405. ADJUSTABLE DELAY MULTIVIBRATOR PAC, MODEL DM-30A. The 
adjustable delay multivibrator PAC, model DM-30A, (see figure 1-97) contains 
three independent and identical variable one-shot multivibrators. (See figure 
8-156.) The delays available form each circuit are nominally the same as the 
DM-30 and each pulse width is variable from 60 percent of nominal to three 
times the nominal width. Externally connected capacitors can be used to 

obtain pulse widths up to several seconds. An a-c trigger input, and input node, 
and assertion and negation outputs are available to each circuit. The negation 
output is capable of-driving four U loads (9.6 milliamps) and the assertionoutput 
of driving one U load (2.4 millamps). 


1-406. The circuit function of the DM-30A is essentially similar to that of the 
DM-30. Three potentiometers are mounted on the DM-30A to allow independent 
pulse-width variation of each circuit. The required recovery period for the 
adjustable delay multivibrator is less than 80 percent of the pulse width and be- 
gins immediately after the delay period, regardless of the state of the input signal. 
The delay multivibrator can be triggered during the 50 to 80 percent of pulse 
width portion of the recovery period but yields a narrower than normal output 
signal. The delay multivibrator should not be triggered during the recovery 
period from 0 to 50 percent of the pulse width. Retriggering during the active 

@ pulse time has no affect on circuit operation. 
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Figure 1-96. Adjustable Delay Multivibrator PAC, Model DM-20A (Sheet 1 of 2) 
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e Figure 1-96. Adjustable Delay Multivibrator PAC, Model DM-20A (Sheet 2 of 2) 
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Figure 1-97. Adjustable Delay Multivibrator PAC, Model DM-30A (Sheet 1 of 2) 
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Figure 1-97. Adjustable Delay Multivibrator PAC, Model DM-30A (Sheet 2 of 2) 


1-233 


SM6A-41-1-1 


Table 1-30. DM-30A Specifications 


Input Loading 


2 unit loads each 


Circuit Delay 


0.25 usec. (max.) negation output 
0.15 usec. (typ.) negation output 
0.15 usec. (max.) assertion output 
0.10 usec. (typ.) assertion output 


DC to 1 

1.8 x PW 
whichever is less, where PW is 
pulse width in usec. 


or 500 KC (max.) 


Internally Provided Nominal Pulse 
Widths 


0.7 usec., 2 usec., 5 usec., 
10 usec., and 200 usec. 


Recovery Time 
80% of pulse width 
Negation Output 


Rise time: 0.06 usec. (typ.) 
Fall time: 0.15 usec. (typ.) 


Pulse Width Control 


Fully CW: 60% of nominal PW 
Fully CCW: 3 times nominal PW 
Clockwise rotation decreases 
pulse width 


Output Drive Capability 
Assertion Output (negative pulse): 
1 unit load 


Negation Output (positive pulse): 
4 unit loads 
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Pulse Width Variations 


(All independently specified) 

Short-term stability (8 hrs.): 1% 

Jitter (pulse-to-pulse):>0.1% 

Long-term stability (reproducibility 
over three months): >2% 

Temperature Variation (-20°C to +55°C): 


2% 
Output Waveform Characteristics 


Assertion Output: 

Rise Time: 0.2 usec. or 0.3% of pulse 
width whichever is longer 

Fall Time: 0.15 usec. (typ.) 


NOTE 


A positive-going edge, adequate for 
triggering another DM-30A, is assured 
on the trailing edge of DM-30A as- 
sertion pulses up to 1 millisecond wide. 
For wider pulses (longer delays) inver- 
sion of the negation output is recom- 
mended for triggering of a-c inputs and 
DM -30A's. 


Handle Color Code 


Long: Yellow 
Short: Black (with silver character A) 


Total Power 


1.3 watts 

Polarization 

Pins 18 and 20 
Current Requirements 


-18V 80 ma 
- 6V 25 ma (reverse current into 


supply) 
+12V 1.8 ma 
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1-407. ADJUSTABLE DELAY MULTIVIBRATOR PAC, MODEL DM-35A. The 
adjustable delay multivibrator PAC, model DM-35A, (see figure 1-98) contains 
three independent and identical variable one-shot multivibrators. (See figure 
8-157.) The delays available from each circuit are nominally the same as the 
DM-35 and each pulse width is variable from 75 percent of nominal to 3 times 
nominal. Externally connected capacitors can be used to obtain pulse widths 
up to several seconds, A a-c trigger input,an input node, and assertion and 
negation outputs are available on each circuit. The negation output is capable 
of driving 3 V loads (9.6 milliamps) and the assertion output of driving one V 
load (3.2 milliamp). Three potentiometers are mounted on the DM-35A to 
allow independent pulse-width variation of each circuit. 


1-408. GATE PAC, MODEL DN-20. The gate PAC, model DN-20 (see figure 
1-99) contains four 2-input NAND gates, two 3-diode clusters, and two 2-diode 
clusters. (See figure 8-158.) These diode clusters can be used to expand the 
number of inputs to the NAND gates or to other S-PACs. 


1-409. Each NAND gate performs the NAND function for negative voltage logic 
(ONE - minus 6 volts) or the NOR function for positive voltage logic (ONE = 0 
volts). The gates operate on levels, pulses, or with combinations of both. 


1-410. Each DN-20 PAC consists of a two-input diode gate followed by a tran- 
sistor inverter amplifier. When all inputs are at one (minus 6 volts), the gate 
turns the transistor on and the output is clamped through the transistor to 0 volt. 
When an input goes to ZERO (0 volts), the transistor is turned off and the output 
falls to the clamp voltage of minus 6 volts. 


1-411. The diode clusters can be wired to the node input of any S-PAC for 
expansion of its inputs up to a maximum of 10. Care should be taken to insure 
that diode cluster connections are made to local PACS and the interconnecting 
leads are not cabled. The recommended maximum lead length is 1-1/2 feet. 
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Table 1-31. DM-35A Specifications 
Pulse Width Variations 


Input Loading 


2V loads each (All independently specified) 


Short-Term stability (8 hrs.): 1% 
Circuit Delay Jitter (pulse-to-pulse): 0.1% 
ana ra Long-term stability (reproducibility 
0.05 usec. (max.) negation output over three months): 2% 
0103 usec. (typ.) negation output Temperature Variation (-20°C to 
0.03 usec. (max.) assertion output 4+559C): 2% 


0.02 usec. (typ.) assertion output 


Output Drive Capability 


Frequency of Operation 


Assertion output (negative pulse): 1V 
DC to 1__or 2.5 MC (max.) Negation output (positive pulse): 3V loads 
1.8 x PW 
whichever is less, where PW is Recovery Time 
pulse width in usec. rion Malet ieee 0 


80% of pulse width 


Internally Provided Nominal Pulse 


Widths Current Requirements 


0.14 usec., 0.5 usec., LO usec., 18V 122 ma 

2.0 usec., and 40.0 usec. - 6V 35 ma (reverse current into 
supply) 
+12V 4 ma 


Total Power 


1.4 watts Polarization 


Output Waveform Characteristics Pins 18 and 20 


Assertion Output: Pulse Width Control 


Rise time: 0.06 usec. or 0.3% of Fully CW: 75% of nominal PW 
pulse width, whichever is longer Fully CCW: 3 times nominal PW 
Fall time: 0.05 usec. (typ.) Clockwise rotation decreases pulse 


width 

NOTE 
A positive going edge, adequate Negation Output: 
for triggering another DM-35A, is isk aera 
assured on the trailing edge of Rise time: 0.025 ksec. (typ.) 
DM-35A assertions pulses up to Fall time: 0.05 usec. (typ.) 
1 millisecond wide. For wider 
pulses (longer delays), inversion Handle Color Code 
of the negation output is recom- 
mended for triggering of AC in- Long: Yellow 


puts and DM-35A's. Short: Black (with silver character A) 
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Figure 1-98, Adjustable Delay Multivibrator PAC, Model DM-35A (Sheet 1 of 2) 
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Figure 1-98. Adjustable Delay Multivibrator PAC, Model DM-35A (Sheet 2 of 2) 
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1-32. DN-20 Specifications 


Input Loading Output Waveform Characteristics 


1W load each Rise time: 0.5 usec, (typ.) 
Fall time: 0.8 usec. (typ.) 


Circuit Delay Current Requirements 


(Measured at -3V, averaged -18V 15ma 

over two stages) - 6V.6 ma (reverse current 
0.6 usec. (max.) into supply) 

0.3 usec. (typ.) +12V 1.7 ma 


Output Drive Capability Handle Color Code 


7W loads and 500 pf stray Long: Red 
capacitiance each Short: Red 


Total Power Frequency of Operation 
0.3 watt DC to 200 KC (max.) 
Polarization 


Pins 6 and 8 
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Figure 1-99. Gate PAC, Model DN-20 
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@ 1-412. GATE PAC, MODEL DN-30. The gate PAC, model DN-30, (see figure 
1-100) contains four 2-input NAND gates, two 3-diode clusters, and two 2-diode 
clusters. (See figure 8-159.) These diode clusters can be used to expand the 
number of inputs to the NAND gates or to other S-PACs. 


1-413. Each NAND gate performs the NAND function for negative voltage logic 
(ONE = minus 6 volts) or the NOR function for positive voltage logic (ONE = 0 
volts). The gates operate on levels, pulses, or with combinations of both. 


1-414, Each DN-30 PAC consists of a 2-input diode gate followed by a transistor 

inverter amplifier. When all inputs are at ONE (minus 6 volts), the gate turns the 
transistor on and the output is clamped through the transistor to 0 volt. When 

an input goes to ZERO (0 volts), the transistor is turned off and the output falls to 
the clamp voltage of minus 6 volts. 


1-415. The diode clusters can be wired to the node input of any S-PAC for ex- 
pansion of its inputs up to a maximum of 10. Care should be taken to insure that 
diode cluster connections are made to local PACs and that the interconnecting 
leads are not cabled. The recommended maximum lead length is 1-1/2 feet. 


Table 1-33. DN-30 Specifications 


Input Loading Frequency of Operation 


1 unit Load each DC to 1 MC (max.) 


Circuit Delay Output Waveform Characteristics 


(Measured at -3V, averaged over Rise time: 0.1 usec. (typ.) 
two stages) Fall time: 0.15 usec. (typ.) 
0.1 usec. (max.) 


0.06 usec. (typ.) Output Drive Capability 


Current Requirements 


7 unit loads and 400 pf stray 


-18V ma capacitance each 
- 6V 21 ma (reverse current 
into supply) Total Power 
+12V 3 ma ee 

0.7 watts 
Polarization 

Handle Color Code 
Pins 6 and 8 


Long: Red 
Short: Red 
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Figure 1-100. Gate PAC, Model DN-30 
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1-416. GATE PAC, MODEL DN-35. The gate PAC, model DN-35, (see figure 1-101) 
contains four 2-input NAND gates, two 3-diode clusters, and two 2-diode clusters. 
(See figure 8-160.) These diode clusters can be used to expand the number of in- 
puts to the NAND gates or to other S-PACs. 


1-417. Each NAND gate performs the NAND function for negative voltage logic 
(ONE = minus 6 volts ) or the NOR function for positive voltage logic (ONE = 0 
volts). The gates operate on levels, pulses, or with combinations of both. 


1-418, Each DN-35 PAC consists of a 2-input diode gate followed by a transistor 
inverter amplifier. When all inputs are at ONE (minus 6 volts), the gateturns the 
transistor on and the output is clamped to 0 volt through the transistor. When 

an input goes to ZERO (0 volts), the transistor is turned off and the output falls 

to the clamp voltage of minus 6 volts. 


1-419. The diode clusters can be wired to the node input of any S-PAC for ex- 
pansion of its inputs to a maximum of 8. Care should be taken to insure that 
diode cluster connections are made to local PACs and that the interconnecting 
leads are not cabled. 


Table 1-34. DN-34 Specifications 


Input Loading Frequency of Operation 
1V load each DC to 5 MC (max.) 
Circuit Delay Output Waveform Characteristics 


Measured at -3V, averaged over Rise time: 0.025 usec. (typ.) 
two stages) Fall time: 0.05 usec. (typ.) 
0.02 usec. (max.) 

0.015 usec. (typ.) Current Requirements 


Output Drive Capability -18V: 56 ma 

- 6V: 29 ma (reverse current 
5V loads and 50 pf stray into supply) 
capacitance each +12V: 4 ma 


Total Power Handle Color Code 


1.0 watt Long: Red 
Short: Red 
Polarization 


Pins 6 and 8 
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Figure 1-101. Gate PAC, Model DN-35 
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1-420. DELAYED PULSE PAC, MODEL DS-30. The delayed pulse PAC, model 
DS-30, (see figure 1-102) contains two monostable multivibrators (see figure 
8-161) which generate delays in a variety of widths and two pulse shaper circuits. 
Each monostable multivibrator drives a pulse shaper which delivers a pulse at 
the end of the delay. Therefore, the PAC provides pulses delayed relative to an 
input signal and performs both pulse shaping and standardization functions. 

Each pulse shaper has two inputs. One input is internally connected to the as- 
sertion output of an associated multivibrator, while the other, in conjunction with 
the multivibrator output, can be used to implement various logic forms for de- 
laying and timing applications. 


1-421. The monostable multivibrator provides both assertion and negation 
delay pulse widths of 0.7, 2, 5, 10, or 200 microseconds. Other delay widths 
can be obtained by means of external components. 


1-422. The pulse shaper provides a 0.6 microsecond assertion pulse; however, 
wider pulse widths can be achieved through the use of external components, In 
normal operation, the pulse shaper circuit is triggered on the trailing edge of 
the delay multivibrator assertion output signal, thus providing a pulse at the 
end of the delay. The DS30 PAC contains two independent and identical pairs of 
circuits. Each pair identified as circuit A and circuit B, consists of a delay 
multivibrator driving a pulse shaper. 


Table 1-35. DS-30 Specifications 


Output Wave Characteristics Negation Output (positive pulse) 


Assertion output (negative pulse Rise time: 0.06 usec. (typ.) 

measured from -0.6V to -4.5V) Fall time: 0.015 usec. (typ.) 

Rise time: 0.15 usec. or 0.2% of 

pulse width, whichever is longer Multivibrator Specifications 

Fall time: 0.15 usec. typ. ee. Sa teeie 

Input Loading 

NOTE oe a ae 
2 unit load each 

A positive-going edge, adequate 

for triggering of other DS-30's, Circuit Delay 

is assured on the trailing edge 

of assertion output up to 1 milli- Negation output: 0.25 usec. (max.) 

second wide. For wider pulses 0.15 usec. (typ.) 

(longer delays), inversion of the Assertion output: 0.15 usec. (max.) 

negation output is recommended 0.10 usec. (typ.) 

for triggering of a-c inputs and 

other DS-30's. 
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Table 1-35. DS-30 Specifications (Cont) 


Frequency of Operation 


DC to 1 or 600 KC, which- 
1.8 x DW 

ever is less, where DW is delay 

width in usec. 


Delay Width Variations 


(All independently specified) 
Short Term Stability (8 hours): 
1% 
Jitter (delay to delay): < 0.1% 
Long Term Stability) (reproduci- 
bility over three months): <2% 
Temperature variations (-20°C 
to +55°C): <2% 


DS-30 PAC Specifications 
Current Requirements 


-18V 110 ma 
- 6V 35 ma (reverse current into 


supply) 

+12V 11 ma 

Recovery Time 

80% of delay width 

Pulse Width (max.) 

Limited only by general rules 


Handle Color Code 


Long: Yellow 
Short: Green 
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Output Drive Capability 
Assertion: 2 unit loads each 
Negation: 4 unit loads each 
and 200 pf stray capacitance 
Delay Width Specifications 


Internally provided delay widths 
0.7, 2, 5, 10, and 200 usec. 


Delay Width Accuracy 
+10% 
Pulse Shaper Specifications 
Input Loading 
3 unit loads each 
Standard Output Pulse Width 
0.6 usec, 
Output Waveform Characteristics 
Rise time: 0.1 usec. (typ.) 
Fall time: 0.15 usec. (typ.) 
Total Power 
1.7 watts 
Output Drive Capability 


Assertion: 5 unit loads and 100 
pf stray capacitance each output 


Polarization 


Pins 14 and 32 
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Figure 1-102. Delayed Pulse PAC, Model DS-30 (Sheet 1 of 2) 
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Figure 1-102. Delayed Pulse PAC, Model DS-30 (Sheet 2 of 2) 


1-248 


SM6A-41-1-1 


1-423. ADJUSTABLE DELAYED PULSE PAC, MODEL DS-30A. The adjustable 
delayed pulse PAC, model DS-30A, (see figure 1-103) is similar to the DS-30 
PAC with one exception. The delay multivibrator circuit on the DS-30A PAC 
(see figure 8-162) contains a variable resistor to provide additional adjustmat 
of the output delay width from 60 percent of the nominal width to three times the 
nominal width as indicated in the DS-30A specifications. 


Table 1-36. DS-30A Specifications 


Multivibrator Specifications 


Input Loading 
2 unit loads each 


Output Waveform Characteristics 


Assertion Output: 


Rise time: 0.2 usec. or 0.3% of 
DW, whichever is greater 
Falltime: 0.15 usec. (typ.) 


NOTE 


A positive-going edge, adequate 
for triggering another DS-30A, 
is assured on the trailing edge 
of the DS-30A assertion pulses 
up to 1 millisecond wide. For 
wider pulses (longer delays), 
inversion of negation output is 
recommended for triggering of 
a-c inputs and DS-30As. 


Negation Output: 


Rise time: 0.06 usec. (typ.) 
Fall time: 0.15 usec. (typ.) 


Delay Width Specifcations 


Short term stability (8 hours): < 1% 
Jitter (delay to delay): < 0.1% 
Long term stability (reproducibility 
over three months): <2% 
Temperature variation (-20°C to 
455°C); << &% 


Output Drive Capability 


Assertion: (negative pulse) 
1 unit load 

Negation: (positive pulse) 
4 unit loads 


Frequency of Operation 


DE 'to't 1 

1.8 x DW 
ever is less, where DW is delayed 
pulse width in usec. 


) or 500 KC, which- 


Recovery Time 
80% of delay width 
Potentiometer Rotation 


CW rotation increases delay width 
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Table 1-36. DS-30A Specifications (Cont) 


Delay Width Specifications 


(All independently specified) 


Internally Provided Delay 
Widths (nominal) 


0.7, 2, 5, 10, and 200 usec. 
Delay Width Variation 


0.6 of nominal to 3 times nominal 


Output Waveform Characteristics 


Rise time: 0.1 usec. (typ.) 
Falltime: 0.15 usec. (typ.) 


Pulse Width (max.) 


Same as DS-30 


Polarization 
Pins 14 and 32 
Handle Color Code 


Long: Yellow 
Short: Green 
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Delay Width Specifications 


(All independently specified, 
assuming a fixed potentiometer 
setting) 


Pulse Shaper Specifications 


Input Loading 


2 unit loads 
Standard Output Pulse Width 


0.6 usec. 


Output Drive Capability 


Assertion: 5 unit loads and 
100 pf stray cpacitance 


Current Requirements 

-18V 100 ma 

- 6V 35 ma (reverse current 
into supply) 

+12V 11 ma 


Total Power 


1.5 watts 
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Figure 1-103. Adjustable Delayed Pulse PAC, Model DS-30A (Sheet 1 of 2) 
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Figure 1-103, Adjustable Delayed Pulse PAC, Model DS-30A (Sheet 2 of 2) 
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1-424. DT-30 and DT-35 CARDS. The DT-30 and DT-35 cards are modified 
NAND PACs DI-30 and DI-35. (See figures 1-88 and 1-89.) The modification 
consists of severing the node-to-pin connections and jumpering these pins to 
ground (pin 5); the nodes are left "floating". 


1-425. GATED FLIP-FLOP PAC, MODEL FA-30. The a-c gated flip-flop PAC, 
model FA-30, (see figure 1-104) contains four identical, independent, bistable 
circuits which respond to transitional input signals. (See figure 8-163.) 

These circuits can be wired to perform any logic function required of a flip- 
flop, such as counting, shifting, accumulating, etc. Each stage has three inde- 
pendent, a-c coupled inputs composed of a reset input and two set inputs. Level 
control inputs are provided with the a-c reset input and one of the a-c set inputs 
to permit gating of set and reset information. The a-c set and reset inputs can 
be wired separately in applications requiring independent setting and resetting 
of the flip-flop. The inputs can also be tied together to implement logic functions, 
such as shifting, complementing, parallel information drop-in, etc. A d-c reset 
input common to the four flip-flop circuits is provided to permit simultaneous 
clearing of all four stages. Each stage consists of two cross coupled NAND 
gates with a-c coupled inputs. 


NOTE 
In all applications of FA-30, pin 35 should be connected to 


pin 5 (ground). The jumper attenuates noise picked up by 
distributed impedance of the etched circuit. 
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Table 1-37. FA-30 Specifications 


Input Loading 


AC set or reset inputs: 2 unit 
loads each used separately 
Level control input: 1/2 unit load 
each 

Common (dc) reset input: 4 unit 
loads 


Circuit Delay 


(Measured at -3V) 0.15 usec. 

(typ.): Reset input to set output 

or set input to reset output. 

0.25 usec. (max.) 

0.06 usec. (typ.): Set input to set 
output or reset input to reset output 
0.10 usec. (max.) 


Frequency of Operation 
DC to 1 MC (max.) 
Output Drive Capability 


6 unit loads and 400 pf stray 
capacitance each 
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Total Power 


2.7 Watts 

Polarization 

Pins 4 and 32 

Output Waveform Characteristics 


Rise time: 0.1 usec. (typ.) 
Fall time: 0.15 usec. (typ.) 


Current Requirements 


-18V 137 ma 
- 6V 64 ma (reverse current into 
supply) 


+12V . ma 


Handle Color Code 


Long: Blue 
Short: Brown 
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Figure 1-104. Gated Flip-Flop PAC, Model FA-30 (Sheet 1 of 2) 
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Figure 1-104, Gated Flip-Flop PAC, Model FA-30 (Sheet 2 of 2) 
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& 1-426. GATED FLIP-FLOP PAC, MODEL FA-35. The a-c gated flip-flop PAC, 
model FA-35, (see figure 1-105) contains four identical, independent, bistable cir- 
cuits (see figure 8-164) which respond to transitional input signals. These 
circuits can be wired to perform any logic function required of a flip-flop, such 
as counting, shifting, accumulating, etc. Each stage has three independent, a-c 
coupled inputs composed of a reset input and two set inputs. Level control inputs 
are provided with the a-c reset input and one of the a-c set inputs to permit 
simultaneous clearing of all four stages. 


NOTE 
In all applications of the FA-35, pin 35 should be connected 


to pin 5 (ground). The jumper attenuates noise picked up by 
distributed impedance of the etched circuit. 


Table 1-38, FA-35 Specifications 


Input Loading Total Power 


A-C set or reset inputs: 2V loads 3-5 watts 
each used separately 

Level control input: 1/2V load each Polarization 
Common (d-c) reset input: 4V loads 


Pins 4 and 32 


Circuit Delay 


Output Waveform Characteristics 


(Measured at -3V) 


0.03 usec. (typ.) Reset input to Rise time: 0.025 usec. (typ.) 
0.05 usec. (max.) set output or Fall time: 0.05 usec. (typ.) 
set input to re- 
set output Current Requirements 


0.01 usec. (typ.) Set input to set -18V: 192 ma 

0.02 usec. (max.) output or reset - 6V: 91 ma (reverse current 
input to reset into supply) 
output +12V: T7ma 


Frequency of Operation 


Handle Color Code 


DC to 5 MC (max.) Long: Blue 
Short: Brown 


Output Drive Capability 


4V loads and 50 pf stray 
capacitance each 
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Figure 1-105. Gated Flip-Flop PAC, Model FA-35 (Sheet 1 of 2) 
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Figure 1-105. Gated Flip-Flop PAC, Model FA-35 (Sheet 2 of 2) 
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1-427. BASIC FLIP-FLOP PAC, MODEL FF-30. The basic flip-flop PAC, 
model FF-30, (see figure 1-106) contains four identical, independent, bistable 
circuits (see figure 8-165) for use as input-output registers or for any logic 
application in which complementing, shifting, etc., is not required. On d-c 

set and two d-c reset inputs are provided. Each input is expandable to 10 by 
connecting diode clusters to the appropriate node. The circuit consists of two 
cross-coupled NAND gates. When all d-c inputs are at ONE (-6 volts), the flip- 
flop assumes one of its bistable states. Applying ZERO ( 0 volts) to a d-c set or 
reset input for 0.25 microsecond or longer causes the flip-flop to assume the 
set or reset stage, respectively, unless already in that state. The flip-flop 

may be both set and reset in a 1 microsecond interval. If both set and reset 

d-c inpu s are held at ZERO, a third state (unstable) exists in which both set 
and reset outputs are at ONE. 
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NOTE 


In all applications of the FF-30, pin 35 should be connected to 
pin 5 (ground). The jumper attenuates noise picked up by dis- 
tributed impedance of the etched circuit. 

Table 1-39. FF-30 Specifications 


Input Loading 


1 unit load each 


Circuit Delay 


(Measured at -3V) 

0.15 usec. (typ.) reset input to set 
output 

0.25 usec. (max.) or set input to 
reset output 

0.06 usec. (typ.) set input to set 
output 

0.10 usec. (max.) or reset input 
to reset output 


Output Wave form Characteristics 


Rise time: 0.1 usec. (typ.) 
Fall time: 0.15 usec. (typ.) 


Frequency of Operation 
DC to 1 MC (max.) 
Total Power 


1.3 watts 


Polarization 


Pins 16 and 18 

Current Requirements 

-18V 75 ma 

- 6V 23 ma (reverse current 
into supply) 

+12V 5 ma 

Handle Color Code 


Long: Blue 
Short: Blue 


Output Drive Capability 


6 unit loads and 400 pf stray 
capacitance each 
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Figure 1-106. Basic Flip-Flop PAC, Model FF-30 (Sheet 1 of 2) 
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Figure 1-106. Basic Flip-Flop PAC, Model FF-30 (Sheet 2 of 2) 
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1-428. BASIC FLIP-FLOP PAC, MODEL FF-35. The basic flip-flop PAC, 
model FF-35, (see figure 1-107) contains four identical, independent, bistable 
circuits (see figure 8-166) for use as input-output registers or for any logic 
application in which complementing, shifting, etc., is not required. One d-c 
set and two d-c reset inputs are provided. Each input is expandable to 8 by 
connecting diode clusters to the appropriate node. 


1-429. The basic flip-flop circuit consists of two cross-coupled NAND gates. 

When all d-c inputs are at ONE (minus 6 volts), the flip-flop assumes one of its 
bistable states. Applying ZERO (0 volts) to a d-c set or reset input for 0.06 micro- 
second or longer causes the flip-flop to assume the set or reset stage, respec- 
tively, unless already in that state. The flip-flop may be both set and reset in 

a 0.2-microsecond interval. 


1-430. If both set and reset d-c inputs are held at ZERO, a third state (unstable) 
exists in which both set and reset outputs are at ONE. 


NOTE 
In all applications of the FF-35, pin 35 should be connected 


to pin 5 (ground), The jumper attenuates noise picked up by 
distributed impedance of the etched circuit. 
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Table 1-40. FF-35 Specifications 


Input Loading 


1V load each 
Circuit Delay 


(Measured at -3V) 

0.03 usec. (typ.) Reset input 

0.05 usec. (max.) to set output 
or set input 
to reset out- 
put 


0.01 usec. (typ.) Set input to 

0.02 usec. (max.) set output 
or reset in- 
put to reset 
output 


Output Waveform Characteristics 


Rise time: 0.025 usec. (typ.) 
Fall time: 0.05 usec. (typ.) 


Frequency of Operation 


DC to 5 MC (max.) 
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Output Drive Capability 


4V loads and 50 pf stray 
capacitance each 


Total Power 


1.8 watts 


Polarization 


Pins 16 and 18 
Current Requirements 


-18V: 108 ma 

- 6V: 32 ma (reverse current 
into supply) 

+12V: 7 ma 


Handle Color Code 


Long: Blue 
Short: Blue 
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Figure 1-107. Basic Flip-Flop PAC, Model FF-35 (Sheet 1 of 2) 
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Figure 1-107. Basic Flip-Flop PAC, Model FF-35 (Sheet 2 of 2) 
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1-431. LAMP DRIVER PAC, MODEL LD-30. The lamp driver PAC, model 
LD-30, (see figure 1-108) contains 14 identical and independent transistor-driver 
circuits (see figure 8-167) for use with indicator lamps. The circuit operates 
from standard S-PAC levels. Each circuit can deliver 70 milliamperes to an 
external indicator lamp with a rate operating voltage of minus 6 to minus 24 volts. 


1-432. The minus 18 volts from a standard S-PAC power supply can drive any 
lamp rated from minus 18 to minus 28 volts. The use of a 28-volt bulb at 18 
volts provides durability and low power consumption with adequate illumination 
for most applications. 


1-433. The lamp is connected in series between the collector of the transistor 
and the negative supply voltage. When the input to the circuit is a ONE (minus 
6 volts) or an open circuit, the transistor is turned on and the lamp illuminated. 
When the input is a ZERO (0 volts), the transistor is biased off and the lamp ex- 
tinguished. 


NOTE 


The negative supply voltage return should be connected to pin 
35 on this PAC. 


Table 1-41. LD-30 Specifications 


Input Loading Output Drive Capability 


1U load each 70 ma at any lamp supply voltage 
between -6V and -24V 
Current Requirements 
Total Power 
(Assuming all circuits are used) 
(Assuming all circuits are used) 
-18V 84 ma (max.) 1.7 watts 
+12V 16 ma 
Handle Color Code 
Polarization 
pie Sarene ae Long: Brown 
Pins 18 and 30 Short: Red 
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Figure 1-108. Lamp Driver PAC, Model LD-30 
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1-434. MASTER CLOCK PAC, MODEL MC-30. The Master Clock PAC, Model 
MC-30 (see figure 1-109), contains a crystal-controlled oscillator, a level 
restorer, a pulse shaper, and a pulse amplifier. (See figure 8-168.) The standard 
operating frequency of the MC-30 is 1 megacycle, but this PAC can be modified 

to operate any specified frequency between 100 kilocycles and 1 megacycle. The 
MC-30 PAC has both assertion and negation pulse outputs set for a duration of 0.6 
microsecond. The output pulse width can be expanded to 2 or 5 microseconds 

by jumper connections at the PAC connector. 


1-435. Additional control of the MC-30 is provided by the shaper inhibit input 
which inhibits the output pulse train. Connections for external crystal and ex- 
ternal frequency control and a sync output are also available at the PAC con- 
nector. The basic purpose of the external frequency input is to permit the 
MC-30 to be triggered by an external clock source. The external crystal input 
is provided to permit off-PAC mounting or oven placement for the crystal and 
is located at pins 13 and 15 of the PAC connector. 


Table 1-42. MC-30 Specifications 
Input Loading Total Power 
Shaper inhibit: 6 unit loads 1.3 watts 
External frequency: 70 pf to 


ground Polarization 


Frequency of Operation Pins 22 and 32 


100KC to 1 MC Output Drive Capability 


Frequency Accuracy Assertion (negative pulse): 12 unit loads 
and 1000 pf of stray capacitance. 

0.005% Negation (positive pulse): 12 unit loads 
and 1000 pf of stray capacitance 

Frequency Stability Sync: 1 unit load or 1 AC input 


0.005% Output Waveform Characteristics 


Current Requirements Rise time: 0.1 usec. (typ.) 
a a aaa Fall time: 0.14 usec. (typ.) 
-18V 53 ma 
- 6V 5ma Handle Color Code 
+12V 15 ma 

Long: Brown 


External Frequency Input Signal Short: Brown 


Requirements 


Pulse amplitude (min): 1.8V 
Pulse width (min): 0.15 
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Figure 1-109. Master Clock PAC, Model MC-30 (Sheet 1 of 2) 
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Figure 1-109. Master Clock PAC, Model MC-30 (Sheet 2 of 2) 
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1-436. MASTER CLOCK PAC, MODEL MC-35. The master clock PAC, model 
MC-35, (see figure 1-110) contains a crystal controlled oscillator, a level restorer, 
a pulse shaper, and a pulse amplifier. (See figure 8-169.) The standard op- 
erating frequency of the MC-35 is 5 megacycles, but this PAC can be modified to 
operateat any specified frequency between 1 megacycle and 5 megacycles upon re- 
quest. The MC-35 PAC has both assertion and negation pulse outputs set for a 
duration of 0.12 microsecond. The output pulse width can be expanded to 0.4 or 1 
microsecond by jumper connections at the PAC conector. 


1-437. Additional control of the MC-35 is provided by the shaper inhibit input 
which inhibits the output pulse train. Connections for external crystal and ex- 
ternal frequency control and a sync output are also available at the PAC con- 
nector. The basic purpose of the external frequency input is to permit the 

MC -35 to be triggered by an external clock source. The external crystal input 
is provided to permit off-PAC mounting or oven placement for the crystal and 
is located at pins 13 and 15 of the PAC connector. 


Table 1-43. MC-35 Specifications 


Input Loading 


Output Drive Capability 


Shaper input: 6V loads Assertion (neg. pluse): 8V loads and 

External frequency: 70 pf to 125 pf stray capacitance. 

ground Negation (pos. pulse): 8V loads and 
125 pf stray capacitance 


Frequency of Operation Sync: 1V load or 1AC input 


1 MC to 5 MC Output Waveform Characteristics 


Frequency Accuracy Rise time: 0.025 usec. (typ.) 
a a aca Fall time: 0.05 usec. (typ.) 
0.005% 
Handle Color Code 
Current Requirements 
Se cae ne ee Long: Brown 
-18V 75 ma Short: Brown 
- 6V 7ma 
+12V 21 ma Total Power 


External Frequency Input 1.8 watts 


Signal Requirements 
Polarization 
Pulse amplitude (min.): 1.8V 


Pulse width (min.): 0.06 usec. Pins 22 and 32 
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Figure 1-110. Master Clock PAC, Model MC-35 (Sheet 1 of 2) 
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Figure 1-110. Master Clock PAC, Model MC-35 (Sheet 2 of 2) 
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1-438. MASTER CLOCK PAC (SPECIAL PRECISION), MODEL MC-30X. The 
Master Clock PAC, Model MC-30X (see figure 1-111), is similar to Master Clock 
PAC MC-30. However, the MC-30X uses a special cyrstal (Y1) that insures the 
overall stability and accuracy of the PAC to 0.002 percent. In addition, 
frequency tuning capacitors C2, C4, and C18 provide the MC-30X with a higher 
degree of frequency accuracy. (See figure 8-170.) 


1-439. The MC-30X contains a crystal-controlled oscillator, a level restorer, a 
pulse shaper, and a pulse amplifier. The standard operating frequency of the 
MC-30X is 1 megacycle, but this PAC can be modified to operate at any 

specified frequency between 100 kilocycles and 1 megacycle. The MC-30X PAC 
has both assertion and negation pulse outputs set for a duration of 0.6 microsecond. 
The output pulse width can be expanded to 2 or 5 microseconds by jumper connec- 
tions at the PAC connector. 


Table 1-44. MC-30X Specifications 


Input Loading 
Shaper inhibit: 6 unit loads 


External frequency: 70 pf 
to ground 


Frequency of Operation 

100 KC to 1 MC 

Frequency Accuracy 
0.002% 

Polarization 

Pins 22 and 32 

Output Drive Capability 
Assertion: 12 unit loads and 
1000 pf of stray capacitance 
Negation: 12 unit loads and 
1000 pf of stray capacitance 


Sync: 1 unit load or 1 AC in- 
put 


Current Requirements 


-18V 53 ma 

- 6V 5 ma (reverse current into 
supply) 

+12V 15 ma 


External Frequency Input 
ignal Requirements 


Pulse amplitude (min): 1.8 V 
Pulse width (min): 0.15 usec. 


Total Power 


1.3 watts (max) 


Output Waveform Characteristics 


Rise time: 0.1 usec. (typ.) 
Fall time: 0.15 usec. (typ.) 


Handle Color Code 


Long: Brown 
Short: Brown 
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1-440. Additional control of the MC-30X is provided by the shaper inhibit input 

which inhibits the output pulse train. Connections for external crystal and & 
external frequency control and a sync output are also available at the PAC 

connector. The basic purpose of the external frequency input is to permit the 

MC -30X to be triggered by an external clock source. The external crystal input 

is provided to permit off-PAC mounting or oven placement for the crystal and is 

located at pins 13 and 15 of the PAC connector. 
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Figure 1-111. Master Clock PAC (Special Precision), Model MC-30X (Sheet 1 of 2) 
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Figure 1-111. Master Clock PAC (Special Precision), 
Model MC -30X (Sheet 2 of 2) 
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1-441. MASTER CLOCK PAC, MODEL MC-35X. The master clock PAC, model 
MC-35X, (see figure 1-112) is similar to master clock PAC MC-35. However, 
the MC-35X uses a special cyrstal (see figure 8-171) that insures the overall 
stability and accuracy of the PAC to 0.002 percent. In addition, frequency tuning 
capacitors C2, C4 and C18 provide the MC-35X with a higher degree of frequency 


accuracy. 


1-442. The MC-35X contains a crystal-controlled oscillator, a level restorer, 

a pulse shaper, and a pulse amplifier. The standard operating frequency of the 
MC-35X is 5 megacycles, but this PAC can be modified to operate at any spec- 
ified frequency between 1 and 5 megacycles. The MC-35X PAC has both assertion 
and negation pulse outputs set for a duration of 0.12 micro-second. The output 
pulse width can be expanded to 0.4 or 1 microsecond by jumper connections at the 


PAC connector. 


Table 1-45. MC-35X Specifications 


Input Loading 

Shaper inhibit: 6V loads 
External Frequency: 170 pf to 
ground 

Frequency of Operation 

1 MC to 5 MC 

Polarization 

Pins 22 and 32 

Output Drive Capability 
Assertion: 8V loads and 125 pf 
of stray cpacitance each 
Negation: 8V loads and 125 pf 


of stray capacitance 
Sync: 1V load or 1 a-c input 
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External Frequency Input 


Signal Requirements 


Pulse amplitude (min.): 1.8V 
Pulse width (min.): 0.06 usec. 


Total Power 
1.8 watts (max.) 
Output Waveform Characteristics 


Rise time: 0.025 usec. (typ.) 
Falltime: 0.05 usec. (typ.) 


Handle Color Code 


Long: Brown 
Short: Brown 


Current Requirements 


-18V: 75 ma 

- 6V: 17 ma (reverse current 
into supply) 

+12V: 12 ma 
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1-443. Additional control of the MC-35X is provided by the shaper inhibit input 


which inhibits the output pulse train. Connections for external crystal and 


external frequency control and a sync output are also available at the PAC connector. 


The basic purpose of the external frequency input is to permit the MC-35X to 


be triggered by an external clock source. The external crystal input is provided 
to permit off-PAC mounting or oven placement for the crystal and is located at 


pins 13 and 15 of the PAC connector. 
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Figure 1-112. Master Clock PAC, Model MC-35X (Sheet 1 of 2) 


1-279 


1-280 


SM6A-41-1-1 


CRIS 


CRI! ~— = — o—_iti—— 


{Goo 


CR2l 

CRIS 
Q4 

CRI4 


cRi2 
CRO 
CRIO 


Q3 
CR7 


as 


BSM1-112(2) 


Figure 1-112. Master Clock PAC, Model MC-35X (Sheet 2 of 2) 
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qi 1-444. MULTI-PURPOSE FLIP-FLOP PAC, MODEL MF-30. The multi-purpose 
flip-flop PAC, model MF-30,(see figure 1-113) contains four identical, independent 
flip-flops (see figure 8-172) which can be used for storage, counting, and shifting 
functions. Each flip-flop has d-c set and reset inputs which permit the parallel 
loading of information, and each has a common a-c input and associated set and 
reset level control inputs for shifting and counting. In addition, a common reset 
input is provided for the simultaneous clearing of all four flip-flops. The basic 
flip-flop circuit of the MF-30 is functionally identical to that of the UF-30, except 
that the MF-30 does not have the a-c set and reset inputs. 


Table 1-46. MF-30 Specifications 


Input Loading Output Waveform Characteristics 


D-C inputs: 1 unit load each Rise time: 0.1 usec. (typ.) 


A-C inputs: 2 unit loads each Fall time: 0.15 usec. (typ.) 
Level controls: 1/2 unit load 
each Current Requirements 


-18V 103 ma 
- 6V 42 ma (reverse current into 


supply) 
+12V 5 ma 


Circuit Delay Total Power 


(measured at -3V) 1.8 wattts 

0.15 usec. (typ.) reset input to 

set output or 0.25 usec. (max.) Frequency of Operation 
set input to reset output ae tater ae ee 


DC to 1 MC (max.) 


0.00 usec. (typ.) set input to set 
output or 0.10 usec. (max.) reset Handle Color Code 
input to reset output 


Long: Green 
Polarization Short: Orange 


Pins 14 and 20 


Output Drive Capability 


6 unit loads and 400 pf stray 
_ capacitance each 
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Figure 1-113. Multi-Purpose Flip-Flop PAC, Model MF-30 (Sheet 1 of 2) 
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@ Figure 1-113, Multi-Purpose Flip-Flop PAC, Model MF-30 (Sheet 2 of 2) 
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1-455. MULTI-PURPOSE FLIP-FLOP PAC, MODEL MF-35. The multi-purpose @ 
flip-flop PAC, model MF-35, (see figure 1-114) contains four identical, independent 
flip-flops (see figure 8-173) which can be used for storage, counting, and shifting 

functions. Each flip-flop has d-c set and reset inputs which permits the 

parallel loading of information and each has a common a-c input and associated 

set and reset level control inputs for shifting and counting. In addition, a 

common reset input is provided for the simultaneous clearing of all four flip- 

flops. The basic flip-flop circuit of the MF-35 is functionally identical to 

that of the UF-35, except that the MF-35 does not have the a-c set and reset 

inputs. 


1-446. The four MF-35 circuits are identical. Each circuit consists of two 
cross-coupled NAND gates with a-c and d-c inputs. 


Table 1-47. MF-35 Specifications 


Input Loading Frequency of Operation 


D-C inputs: 1V load each DC to 5 MC (max.) 

A-C inputs: 2V loads each 

Level Controls: 1/2V load Output Waveform Characteristics 
each 


Rise time: 0.025 usec. (typ.) 
Circuit Delay (Measured at -3V) Fall time: 0.05 usec. (typ.) 


0.03 usec. (typ.) Reset input to Output Drive Capability 

0.05 usec. (max.) set output or St ee ae ee 
set input to re- 4V loads and 50 pf stray 
set output capacitance each 


0.01 usec. (typ.) Set input to set Handle Color Code 
0.02 usec. (max.) output or reset 
input to reset Long: Green 
output Short: Orange 


Current Requirements Polarization 


-18V: 147 ma Pins 14 and 20 
- 6V: 58 ma (reverse current 

into supply) Total Power 
+12V: Tma 


2.5 watts 
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Figure 1-114. Multi-Purpose Flip-Flop PAC, Model MF-35 (Sheet 1 of 2) 
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Figure 1-114. Multi-Purpose Flip-Flop PAC, Model MF-35 (Sheet 2 of 2) 
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1-447. GATE/SHAPER PAC, MODEL MS-30. The gate/shaper PAC, model 
MS-30, (see figure 1-115) contains six independent circuits (see figure 8-174): two 
pulse shaping circuits and four special gating circuits. Both pulse shapers 

are identical a-c coupled inverter circuits which convert positive input signal 
transistions to output pulses of predetermined width. The standard output 

pulse width is 0.24 microseconds but can be set to 0.6 microseconds by 

jumpering the pin connections at the PAC connector. Other pulse widths are 
obtainable by connecting an external capacitor to the proper pins at the PAC 
connector. Only assertion pulses are available at the outputs of the pulse 

shaping circuits. The pulse shaper input circuitry has a single input and a 


node for expanding the number of inputs. 


1-448, The four special gate circuits or identical NAND gates that can function 
either as standard NAND gates or can provide increased input sensitivity from 
the standard minus 6 volts to minus 3 volts. The special gates are particularly 
useful for converting negative logic signals at minus 3 volts or more negative 
(i.e., 3C S-PAC assertion pulses) to S-PAC compatible logic signals. 


Table 1-48. MS-30 Specifications 


Input Loading 

Pulse shaper input: 2U loads 
each 

Special gate input: 1U load each 


Output Waveform Characteristics 


Rise time: 0.1 usec. (typ.) 
Fall time: 0,15 usec. (typ.) 


Current Requirements 


-18V 79 ma 
- 6V 35 ma (reverse current into 
supply) 


+12V 15 ma 
Total Power 


1.75 watts 


Output Drive Capability 


Pulse shaper (assertion output pulse 
only): 5U loads and 100 pf stray 
capacitance each. 

Special gate: 7U loads and 400 pf 
stray capacitance each 


Polarization 


Pins 18 and 32 
Handle Color Code 


Long: Purple 
Short: Orange 


Frequency of Operation 


Pulse shaper: f (max.) = 1 
2PW 
where f is frequdncy in MC, and 
PW is pulse width in usec. 
Special gate: 1 MC (max.) 
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1-449. The pulse shaper is an a-c coupled inverter circuit that provides negative 


output pulses. ) 


1-450. The special gate is a standard NAND gate with an additional input identi- 
fied as a special node. 
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Figure 1-115. Gate/Shaper PAC, Model MS-30 
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1-451. MULTIVIBRATOR CLOCK PAC, MODEL MV-30. The multivibrator 

clock PAC, model MV-30, (see figure 1-116) contains a self-starting, free- 
running multivibrator circuit, a pulse shaper, and pulse amplifier circuits. (See 
figure 8-175.) The MV-30 functions primarily as a variable frequency clock 
source. The frequency of operation is from 50 cps to 1 megacycle in five overlap- 
ping ranges; however, lower frequencies are obtainable with the addition of 
external capacitors. 


1-452. The MV-30 provides assertion and negation pulse outputs and square- 
wave outputs. The PAC provides separate inputs to inhibit the free-running 
multivibrator circuit and the pulse shaper. In addition, the output pulse width 
is adjustable to either 2 or 5 microseconds using a jumper connection. The 
output pulse width is further variable to any desired pulse width by the connec- 
tion of an external capacitor to the proper PAC connector pins. 


1-453. The multivibrator is a free-running, astable, and self-starting circuit. 

The operational frequency range of the multivibrator is dependent upon the 
parallel capacitance selected by jumpering specified terminals at the PAC con- 
nector. The basic frequency of the multivibrator is 1 megacycle adjustable to 

150 kilocycles without making any additional connections. This basic frequency 
can be reduced progressively by making connections to terminals 27 and 29 as 
indicated in table 1-51. Potentiometer R6, mounted on the PAC, permits 

variation of the frequency within the selected range. The frequency variation of the 
rangel also can be controlled remotely by disconnecting the potentiometer from the 
PAC and connecting and external potentiometer (15K) to pins 12 and 14 of the 
connector. 

1-454. The extremities of each frequency range are approximately 8:1. For 
example: Assume a frequency of 2 cps is required. Using the above equation, 


= = 220 = 110 uf 


NOTE 


Whentwo 110-microfarad capacitors are used in conjunction 
with potentiometer R6, the frequency range becomes 0.71 to 
5.6 cps. 


1-455. The pulse shaper circuit is a standard one-shot multivibrator activated 
by negative transistions from free-running multivibrator output pin 35. RC net- 
works determine the pulse widths. A standard 0.6 microsecond pulse width is 
provided. Pulse widths of 2 and 5 microseconds are obtainable by jumpering 
the PAC between pins 10 and 11 and between pins 10 and 19, respectively. Any 
pulse width can be obtained by connecting an external capacitor between pins 

10 and 13 on the connector. The value of the external capacitor can be derived 
from the following equations: 
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C = 370 (PW - 0.64) 
PW 
C = capacitance in pf Max, = 1 
1.6 x freq. 


where: PW = pulse width in usec. 
freq = crystal frequency in megacycles 


For example: If a 3-microsecond width is required, the value of the external 
capacitor is obtained by: 


C =370(3 - 0.64) = 870 pf 


1-456. The outputs of both sides of the one-shot multivibrator pulse shaper 
drive the pulse amplifiers to provide the assertion and negation output pulse 
trains. The pulse amplifiers enable the assertion and negation outputs (pins 9 
and 6, respectively) to drive 12 unit loads and 1000 pf of stray perme each 
(28.8 ‘milliamps). 


1-457. Two inputs are provided on the MV-30 for controlling the operation of 
the PAC; the oscillator inhibit input, and the shaper inhibit input. 


a. Oscillator Inhibit Input (Pin 26). The oscillator inhibit input controls the 
stopping of the free-running multivibrator. A logic ZERO (0 volts) applied to pin 
26 stops oscillation of the-circuit. A logic ONE (minus 6 volts) applied to pin 26 
allows the circuit to free-run. No connection to pin 26 is equivalent to the 
application of a ONE. the ZERO input results in a ONE output at pin 17 and 
a ZERO output to pin 35. 


b. Shaper Inhibit Input (Pin 25). The shaper inhibit input is gated with the 
output from the astable multivibrator (pin 35) to drive the pulse shaper. A ZERO 
applied to pin 25 inhibits the functioning of the pulse shaper. If the pulse shaper 
is inhibited through the pulse shaper input, the astable multivibrator continues 
to free-runand yields square-wave output signals to pins 35 and 17, inhibiting 
the assertion and negation output pulses at pins 9 and 6. 


1-458. Synchronous start and stop of the MV-30 PAC prevents possible pulse 
splitting at the outputs of the astable circuit and the assertion and negation 
outputs of the PAC. Synchronous start and stop is accomplished through the 
oscillator inhibit input or the shaper inhibit input. 


1-459. If the oscillator inhibit input is used, no external circuits are required 
to synchronously start the astable multivibrator. If a ONE is applied to pin 26, 
the circuit will free-run. Square waves will thus be produced at the astable 
multivibrator outputs (pins 35 and 17) as well as pulses at the assertion and 
negation outputs (pins 6 and 9). Stopping the operation of the MV-30 by applying 
a ZERO level directly to the oscillators inhibit input can produce pulse splitting. 
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Figure 1-116. Multivibrator Clock PAC, Model MV-30 (Sheet 1 of 2) 
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Figure 1-116. Multivibrator Clock PAC, Model MV-30 (Sheet 2 of 2) 
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Table 1-49. Frequency Range and Pin Connections 


Connect Terminal No. Connect Terminal No. 


27 to Terminal or 29 to Terminal or 


Multivibrator Frequency Range Terminals Below Terminals Below 


1 MC to 155 ke None None 

165 to 23 kc 34 16 

25 to 3.3 ke 32, 34 18, 16 
3.5 ke to 410 cps 30, 32, 34 20, 18, 16 
430 to 50 cps 28, 30 20, 24 


Connect two external capacitors; * 
one across terminals 27 and 33 and 
the other across terminals 29 and 22. 


*The value of each external capacitor is determined by the following equation: 


C = 220 
f 


where: C = capacity in microfarads 


f = midrange frequency in cps 
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To prevent this, one section of a UF-30 or FA-30, connected as shown in figure * 
1-117, performs the stop function without incurring pulse-splitting. 


1-460. If the shaper inhibit input is used, synchronous starting and stopping is 


achieved by using one section of a UF-30 or FA-30 as shown in figure 1-118. 
The astable circuit will then continue to free-run when synchronous starting 


and stopping is controlled by the shaper inhibit input. 


Table 1-50. MV-30 Specifications 


Input Loading Output Drive Capabilities 


Oscillator inhibit: 6 unit loads Assertion (negative pulse): 12 unit 
loads and 1000 pf stray capacitance 

Shaper inhibit: 3 unit loads Negation (positive pulse): 12 unit 
loads and 1000 pf stray capacitance 

Frequency of Operation MV Output: 4 unit loads 


50 cps to 1 MC (5 overlapping MV Output: 6 unit loads 

ranges) 

DC to 50 cps (with addition of Output Waveform Characteristics 

external capacitors) Fee Oe ae ee 
Rise time: 0.1 usec. (typ.) 

Current Requirements Fall time: 0.15 usec. (typ.) 


-18V 115 ma Handle Color Code 
- 6V 28 ma (reverse current 

into supply) Long: Brown 

+12V 5 ma Short: Yellow 
Total Power Polarization 


2.0 watts Pins 16 and 32 
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Figure 1-117. Start Control Input, Synchronous Operation MV-30 
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Figure 1-118. Gate Control Input, Synchronous Operation MV-30 
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1-461. OCTAL/DECIMAL DECODER PAC, MODEL OD-20. The octal/decimal & 
decoder PAC, model OD-20, (see figure 1-119) contains a prewired binary-to-octal 

decoder and additional circuits to expand the matrix for BCD-to-decimal de- 

coding. (See figure 8-176.) The octal matrix has nine input lines and eight out- 

put lines. Of the nine inputs, six are wired to activate one of the eight outputs. 

The three additional input lines are provided to permit the matrix to be expanded 

to 16, 32, or 64 outputs by connecting additional OD-20's in parallel. If a64 

matrix is not required, one or more of these additional input lines can be used 

for strobing or sampling of the matrix. 


Table 1-51. OD-20 Specifications 


Input Loading Output Waveform Characteristics 


Binary to Octal and Rise time: 0.5 usec. (typ.) 
Multi-Octal Matrices Fall time: 0.8 usec. (typ.) 


8 output decoder (3 bits): Circuit Delay 
3W loads each 

16 output decoder (4 bits): 0.3 usec. (typ.) 
4W loads each 0.6 usec. (max.) 
32 output decoder (5 bits): 

"TW loads each Output Drive Capability 
64 output decoder (6 bits): a eet 
14W loads each TW loads and 500 pf stray 

capacitance each 


BCD-to-Decimal Decoder 

eT a ee Total Power 
Binary bits 20 and 29: 

4W loads each 0.8 watts 
Binary bits 22, 21, 22, 2? . 

3W loads enue Polarization 
Binary bit 2°: 

2W loads eac Pins 8 and 12 
Binary bits 2°: 

5W loads each 


Frequency of Operation Current Requirements 


DC to 200 KC (max.) -18V 37 ma 

- 6V 16 ma (reverse current 
Handle Color Code into supply) 
ene Foe ee +15V 4.4 ma 


Long: Purple 
Short: Yellow 
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1-462. The BCD-t0-decimal decoder uses the octal matrix for the zero to seven 
@ output lines and two additional independent gates, included on the S-PAC, for 

output lines eight and nine. The two independent gates are standard NAND gates 

which can be used as such when BCD-to-decimal decoding is not required. 
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Figure 1-119. Octal/Decimal Decoder PAC, Model OD-20 (Sheet 1 of 2) 
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Figure 1-119. 
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Octal/Decimal Decoder PAC, Model OD-20 (Sheet 2 of 2) 
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@ 1-463. OCTAL/DECIMAL DECODER PAC, MODEL OD-30. The octal/decimal 
decoder PAC, model OD-30, (see figure 1-120) contains a prewired binary-to- 
octal decoder and additional circuits to expand the matrix for BCD-to-decimal 
decoding. (See figure 8-177.) The octal matrix has nine input lines and eight 
output lines. Of the nine inputs, six are wired to activate one of the eight outputs. 
The three additional input lines are provided to permit the matrix to be expanded 
to 16, 32, or 64 outputs by connecting additional OD-30s in parallel. If a 64-out- 
put matrix is not required, one or more of these additional input lines can be 
used for strobing or sampling of the matrix. 


1-464. The BCD-to-decimal decoder uses the octal matrix for the zero through 
seven output lines and two additional independent gates, included on the S-PAC, 
for output lines eight and nine. The two independent gates are standard NAND 
gates which can be used as such when BCD-to-decimal decoding is not required. 


Table 1-52. OD-30 Specifications 


Input Loading Frequency of Operation 


Binary to Octal and 
Multioctal Matrices 


DC to 1 MC 


Output Waveform Characteristics 
8 output decoder (3 bits): 3 unit 


loads each Rise time: 0.1 usec. (typ.) 
16 output decoder (4 bits): 4 unit Fall time: 0.15 usec. (typ.) 
loads each 

32 output decoder (5 bits): 7 unit Output Drive Capability 
loads each 


7 unit loads and 400 pf stray 
64 output decoder (6 bits): 14 unit capacitance each 
loads each 

Current Requirements 
BCD-to-Decimal Decoder See ee Oe erasers 


0 0 -18V 77 ma 
Binary bits 2°, and 2°: 4 unit - 6V 42 ma (reverse current 
loads each 1 2 2 into supply) 
Binary bits 21 2,2 , and 2 : +12V 5 ma 
3 unit loads each 
Binary bit 23: 2 unit loads Handle Color Code 


Binary bit 23: 5 unit loads 
Long: Purple 
Total Power Short: Yellow 


1.6 watts Polarization 


Pin 8 and 32 
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Figure 1-120. Octal/Decimal Decoder PAC, Model OD-30 (Sheet 1 of 2) 
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@ Figure 1-120. Octal/Decimal Decoder PAC, Model OD-30 (Sheet 2 of 2) 
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1-465. OCTAL/DECIMAL DECODER PAC, MODEL OD-35. The octal/decimal 
decoder PAC, model OD-35, (see figure 1-121) contains a pre-wired binary-to- 
octal decoder (see figure 8-178) and additional circuits to expand the matrix 

for BCD-to-decimal decoding. The octal matrix has nine input lines and eight 
output lines. Six of the nine inputs are wired to activate one of the eight outputs. 
The three additional input lines are provided to permit the matrix to be expanded 
16, 32, or 64 outputs by connecting additional OD-35's in parallel. If a 64 output 
matrix is not required, one or more of these additional input lines can be used 
for strobing or sampling of the matrix. 


1-466. The BCD-to-decimal decoder uses the octal matrix for the zero to 
seven output lines and two additional independent gates, included on the S-PAC, 
for output lines eight and nine. The two independent gates are standard NAND 
gates which can be used as such when BCD-to-decimal decoding is not required. 


Table 1-53. OD-35 Specifications 


Input Loading Frequency of Operation 


Binary to Octal and Multi-octal DC to 5 MC 
Matrices 

Output Waveform Characteristics 
8 output decoder (3 Bits): Se 


3V loads each Rise time: 0.025 usec. (typ.) 


16 output decoder (4 Bits): 
4V load each 

32 output decoder (5 Bits): 
7V loads each 

64 output decoder (6 Bits): 
14V loads each 


BCD-to-Decimal Decoder 


Binary bits 2°, and 2°: 4V 
loads each 9 9 
Binary bits 2, 21, 2°, and 2°: 
3V loads each 

Binary bits 23: 2V loads 
Binary bit 23: 5V loads 


Total Power 
2.2 watts 
Polarization 


Pins 8 and 32 


1-302 


Fall time: 0.05 usec. (typ.) 


Circuit Delay 


0.015 usec. (typ.) 
0.025 usec. (typ.) 


Output Drive Capability 


5V loads and 50 pf stray capacitance 
each 


Current Requirements 

-18V: 108 ma 

- 6V: 59 ma (reverse current 
into supply) 

+12V: 7 ma 

Handle Color Code 


Long: Purp le 
Short: Yellow 
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$ Figure 1-121. Octal/Decimal Decoder PAC, Model OD-35 (Sheet 1 of 2) 
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Figure 1-121. Octal/Decimal Decoder PAC, Model OD-35 (Sheet 2 of 2) 
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1-467. POWER AMPLIFIER PAC, MODEL PA-20. The power amplifier PAC, model 
PA-20, (see figure 1-122) contains four independent power inverters. (See 
figure 8-179.) Each power inverter circuit has a single diode input plus node and 
two isolated outputs, with each output capable of driving 14W loads and stray 
capacitance. The number of inputs is expandable to a maximum of 10 by connecting 
diode clusters contained in the DC or DN S-PACs to the node input. The PA-20 
amplifiers are logic equivalents of S-PAC NAND gates. The PA-20 is used to drive 
heavy loads, such as common reset lines, shift lines, long information loads, 

clock buses, etc. 


1-468. Each PA-20 circuit consist of a single input diode gate with gate node 
expandable to 10 inputs followed by a dual power inverter amplifier. When all 
inputs are at ONE (minus 6 volts), the gate turns the two output transistors on and 
each -output is clamped through a transistor to 0 volt. When an input goes to 
ZERO (0 volts), all but one transistor is turned off. This transistor clamps both 
outputs through isolating diodes to a minus 6 volt level. 


Table 1-54. PA-20 Specifications 


Input Loading Output Waveform Characteristics 


3W loads each Rise time: 0.5 usec. (typ.) 
Fall time: 0.5 usec. (typ.) 
Circuit Delay 
Total Power 
0.6 usec. (max.) 
0.3 usec. (typ.) 1.0 watt 


Output Drive Capability Polarization 


14W loads and 1000 pf stray Pins 20 and 22 
capacitance each (28 unit loads 

per circuit) Handle Color Code 
2W loads and 2000 pf stray 

capacitance, with both outputs Long: Green 

tied in parallel. Short: Green 


Current Requirements Frequency of Operation 


-18V 48 ma DC to 200 KC (max.) 
- 6V 18 ma (reverse current into 

supply) 

+12V 7 ma 
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Figure 1-122. Power Amplifier PAC, Model PA-20 (Sheet 1 of 2) 
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Figure 1-122. Power Amplifier PAC, Model PA-20 (Sheet 2 of 2) 
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1-469. POWER AMPLIFIER PAC, MODEL PA-30. The power amplifier PAC, 
model PA-30, (see figure 1<123) contains four independent power inverters. Each 
power inverter circuit (see figure 8-180) has a single diode input plus node and 
two isolated outputs, with each output capable of driving 14 unit loads and stray 
capacitance (33.6 milliamps). The number of inputs is expandable to a maximum 
of 10 by connecting diode clusters contained in the DC or DN S-PAC's to the 
node input. The PA-30 amplifiers are logic equivalents of the S-PAC NAND 
gates. The PA-30 is used to drive heavy loads, such as common reset lines, 
shift lines, long information lines, clock buses, etc. Each PA-30 circuit con- 
sists of a single input diode gate, with gate node expandable to 10 inputs followed 
by a dual power amplifier. When all inputs are at ONE (minus 6 volts), the 

gate turns the two output transistors on and eachoutput is clamped through a 
transistor to 0 volt. When an input goes to ZERO (0 volts), all but one transistor 
is turned off. This transistor clamps both outputs through isolating diodes to a 
minus 6 volt level. 


Table 1-55. PA-30 Specifications 
Input Loading Total Power 
3 unit loads each 1.3 watts 
Circuit Delay Polarization 


0.25 usec. (max.) Pins 20 and 22 
0.15 usec. (typ.) 


Output Drive Capability Handle Color Code 


14 unit loads and 1000 pf stray Long: Green 
capacitance each (28 unit loads Short: Green 
per ckt.) 
20 unit loads and 2000 pf stray Current Requirements 
capacitance, with both outputs 
tied in parallel -18V 58 ma 
- 6V 22 ma (reverse current 
Frequency of Operation into supply) 
+12V 9ma 
DC to 1 MC (max.) 


Output Waveform Characteristics 


Rise time: 0.1 usec. (typ.) 
Fall time: 0.15 usec. (typ.) 
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Figure 1-123. Power Amplifier PAC, Model PA-30 (Sheet 1 of 2) 
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Figure 1-123. Power Amplifier PAC, Model PA-30 (Sheet 2 of 2) 
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& 1-470. POWER AMPLIFIER PAC, MODEL PA-35. The power amplifier PAC, 
model PA-35, (see figure 1-124) contains four independent power inverters. (See 
figure 8-181.) Each power inverter circuit has a single diode input plus node 
and two isolated outputs. Each output is capable of driving 10V loads and stray 
capacitance (32 milliamps). The number of inputs is expandable to a maximum 
of 8 by connecting diode clusters contained in the DC or DN S-PACs 
to the node input. The PA-35 amplifiers are logic equivalents of S-PAC NAND 
gates. The PA-35 is used to drive heavy loads, such as common reset lines, 
shift lines, long information loads, clock buses, etc. 


1-471. Each PA-35 circuit consists of a single input diode gate, with gate node 
expandable to 8 inputs, followed by a dual power inverter amplifier. When all 
inputs are at ONE (minus six volts), the gate turns the two output transistors 

on and each output is clamped to 0 volt through a transistor, When an input goes 
to ZERO (0 volts), all but one transistor is turned off. This transistor clamps 
both outputs to a minus 6 volt level through isolating diodes. 


Table 1-56. PA-35 Specifications 


Input Loading Frequency of Operation 


3V loads each DC to 5 MC (max.) 


Circuit Delay 


Output Waveform Characteristics 


0.03 usec. (max.) Rise time: 0.025 usec. (typ.) 
0.02 usec. (typ.) Fall time: 0.04 usec. (typ.) 


Output Drive Capability Total Power 


10V loads and 125 pf stray 1.8 watts 
capacitance each (20V loads 

per circuit) Polarization 
14V loads and 250 pf stray i Soe 
capacitance, with both outputs Pins 20 and 22 


tied in parallel 


Handle Color Code 
Current Requirements Nao ae ate eae 


Long: Green 
-18V: 81 ma Short: Green 
- 6V: 31 ma (reverse current 
into supply) 
+12V: 13 ma 
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Figure 1-124. Power Amplifier PAC, Model PA-35 (Sheet 1 of 2) 
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Figure 1-124. Power Amplifier PAC, Model PA-35 (Sheet 2 of 2) 
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1-472. NON-INVERTING POWER AMPLIFIER PAC, MODEL PN-30. The 
non-inverting power amplifier PAC, model PN-30, (see figure 1-125) contains 
four independent non-inverting power amplifiers. (See figure 8-182.) Each 
power amplifier has two diode-coupled inputs, an input node, and a single output. 
A two stage amplifier, each inverting the logic level, produces the non-inverted 
output. 


1-473. Logically, the circuit acts as an AND gate with conventional S-PAC 
negative logic inputs. For a single input signal, the amplifier output is the same 
as the input. For more than one input, the output is ZERO and logic ONE only 
when all inputs are ONE. 

1-474. Non-inverting power amplifier PAC's are useful for combining the 


AND gating function with power amplification. These PAC's can also drive 
heavy loads without logical inversion. 


Table 1-57. PN-30 Specifications 


Input Loading Frequency of Operation 
1 unit load each DC to 1 MC (max.) 
Circuit Delay Output Waveform Characteristics 


200 nsec. (max.) Rise time: 100 nsec. , (typ.) 
120 nsec. (typ.) Fall time: 150 nsec. (typ.) 


Output Drive Capability Handle Color Code 


40 unit loads and 2000 pf Long: Green 
stray capacitanceeach Short: Yellow 


Total Power Current Requirements 


1.6 watts -18V 103 ma 

- 6V 36 ma (reverse current 
Polarization into supply) 

+12V 7 ma 


Pins 6 and 28 
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Figure 1-125. Non-Inverting Power Amplifier PAC, Model PN-30 (Sheet 1 of 2) 
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Figure 1-125. Non-Inverting Power Amplifier PAC, Model PN-30 (Sheet 2 of 2) @ 
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1-475. NON-INVERTING POWER AMPLIFIER PAC, MODEL PN-35. The non- 
inverting power amplifier PAC, model PN-35, (see figure 1-126) contains four in- 


dependent non-inverting power amplifiers. (See figure 8-183.) Each power amp- 
lifier has two diode-coupled inputs, an input node, and a single output. A two- 
stage amplifier, each stage inverting the logic level, produces the non-inverted output. 


1-476. Logically, the circuit acts as an AND gate with conventional S-PAC 
negative logic inputs. For a single input signal, the amplifier output is the 
same as the input. For more than one input, the output is ZERO when any of 
the inputs is ZERO and logic ONE only when all inputs are ONE. 


1-477. Non-inverting power amplifier PACs are useful for combining the AND 
gating function with power amplication. These PACs can also drive heavy loads 
without logical inversion. 


1-478. The PN-35 circuit consists of a two-input gate, expandable to 8 inputs, 
followed by a non-inverting power amplifier. High logic gain is achieved by two 
cascaded grounded emitter amplifiers. A fast output transition is attained by 
using the "'toten pole" configuration. The common output pins provide additional 
output connections for load distribution. 


Table 1-58. PN-35 Specifications 


Input Loading Current Requirements 


1V load each -18V: 105 ma 
- 6V: 37 ma (reverse current 
Circuit Delay into supply) 


0.04 usec. (max.) Frequency of Operation 
0.025 usec. (typ.) 
DC to 5 MC (max.) 
Output Drive Capability 
Output Waveform Characteristics 
28V loads and 400 pf stray 
capacitance Rise time: 0.025 usec. (typ.) 
Fall time: 0.04 usec. (typ.) 
Total Power 
Handle Color Code 
1.7 watts 
Long: Green 
Polarization Short: Yellow 


Pins 6 and 28 
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Figure 1-126. Non-Inverting Power Amplifier PAC, Model PN-35 (Sheet 1 of 2) 
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Figure 1-126. Non-Inverting Power Amplifier PAC, Model PN-35 (Sheet 2 of 2) 
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1-479. VERTICAL REALY PAC, MODEL RV-30. The vertical relay PAC, 
model RV-30, (see figure 1-127) contains six independent, single-pole, double- 
throw, mercury-wetted relays with form C (break-before-make) contacts. 

(See figure 8-184.) The mercury-wetted relays must be mounted in an upright 
position with the arrows on the relays pointed upward. , The RV-30 is used only 
when the PAC is mounted in the normal vertical position. The position of the 
relay can only deviate from the vertical by a maximum of 30 degrees with a 
negligible change in operating characteristics. 


1-480. The relays can safely switch up to 1 ampere of current and can handle 
contact loads as high as 100 volt-amps. The relays with follow driving signals 
up to 200 cycles per second. 

1-481. The PAC plugs nto a single connector of an S-PAC. 

1-482. Each relay circuit consists of a single-pole, double-throw relay, two 

RC contact protection networks, and a damping diode to reduce backswing across 
the coil. All relay connections are brought out to the connector so that the 


relays can be wired separately or together to form a wide variety of switching 
control functions. 


Table 1-59. RV-30 Specifications 


Operating Frequency Polarization 
DC to 200 CPS Pins 6 and 22 
Input Voltage Requirements Output Switching Capability 


14V to 45V, Swing 1 amp (max.) 
500V (max.) 


Input Resistance (The product must not exceed 100 
Se er ee volt-amperes) 


1.4K (approx.) 
Handle Color Code 


Long: Blue 
Short: Purple 
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& Figure 1-127. Vertical Relay PAC, Model RV-30 
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1-483. SOLENOID DRIVER PAC, MODEL SD-30. The solenoid driver PAC, 
model SD-30, (see figure 1-128) contains four independent, two-input solenoid 
driver circuits. (See figure 8-185.) Each circuit is capable of switching a 
maximum of one-half ampere of solenoid current from a supply voltage of up 

to minus 48 volts d-c or as much as one amp from a minus 28 volt d-c source. 
Each circuit consists of a two-input diode gate followed by a two-stage non- 
inverting transistor amplifier. When all inputs are at ONE, the gate turns on 

the first transistor. This transistor then turns off the output transistor, which 
energizes the solenoid. When an input goes to ZERO, the first transistor is 
turned off, the output transistor is turned on, and a current path is provided 
through the solenoid to its power supply. A diode-resistor combination 

provides damping for energy stored in the solenoid when the output transistor is 
turned on, and a current path is provided through the solenoid to its power supply. 
A diode-resistor combination provides damping for energy stored in the solenoid 
when the output transistor is turned off and protects the transistor from excessive 
voltage resulting from this turn-off transient: 


NOTE 


To eliminate ground noise, it is important that the ground return 
for the external solenoid supply be isolated from the internal S- 
PAC ground. A separate ground connection, pin 18, is provided 

for this purpose and must be used. 


Table 1-60. SD-30 Specifications 


Input Loading Dampling 


2U loads each 10 ohm resistor (mounted on lugs) 

is provided. If faster recovery is 
Frequency of Operation required, resistor value should be 
ee a ee increased. (Collector voltage must 
DC to 500 CPS (max.) not exceed - 55V peak). 


Output Drive Capability Handle Color Code 


1 amp. at -27V Long: Orange 
0.5 amp at -48V Short: Orange 


Total Power Current Requirements 


3.6 watts -18V 170 ma 
- 6V. 8ma 
Polarization +12V 45 ma 
Bas hice (Plus external solenoid supply 
Pins 20 and 32 or 1 amp. max. at -28V; 0.5 amp 
max. at -48V) 
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@ Figure 1-128. Solenoid Driver PAC, Model SD-30 
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1-484. SERIAL MEMORY PAC, MODEL SM-30. The serial memory PAC, 
model SM-30, (see figure 1-129) is an integral element of systems which store 
serial binary data. (See figure 8-186.) The SM-30 can store data up to 2048 
microseconds at any clock rate up to and including 1 megacycle. Longer 
delay lines are available on the SM-30L PAC. 


1-485. The SM-30 PAC is driven by standard S-PAC signal levels and system 
clock pulses and provides properly delayed standard S-PAC signal levels as 
outputs. The SM-30 consists of input logic gating, a pulse shaper (triggered by 
an a-c clock input), a delay line driver, a SONILINE element, two high-gain 
amplifiers, an emitter follower, a detector, and a flip-flop output. Signals for 
the SM-30 are applied to the PAC through four input AND gates. Each of these 
gates has a node connection by which the gate can be expanded up to 10 inputs. 
Each gate is expanded by connecting diode clusters, such as those on the DC-30 
PAC, to the appropriate node. 


NOTE 


One leg of any unused AND gate must be tied to ground to pre- 
vent a continuous ONE input. 


Table 1-61. SM-30 Specifications 


Input Loading Current Requirements 


DC inputs: 1 unit load each -18V 165 ma 
AC inputs: 4 unit loads each - 6V 60 ma (reverse current 
DC clear: 4 unit loads into supply) 
+12V 22 ma 
Frequency of Operation 
a ee ore Output Waveform Characteristics 
DC to 1 MC (max.) ee 3 eee 
Rise time: 0.1 usec. (typ.) 
Output Drive Capability Fall time: 0.15 usec. (typ.) 


6 unit loads and 400 pf stray Handle Color Code 


Total Power Long: Green 
Short: Black 
3.6 watts 
Polarization 
Timing for AC Inputs 
eo as Pins 20 and 28 
Standard S-PAC pulse 
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Figure 1-129. Serial Memory PAC, Model SM-30 (Sheet 1 of 2) 
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Figure 1-129. Serial Memory PAC, Model SM-30 (Sheet 2 of 2) 
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1-486. SERIAL MEMORY PAC, MODEL SM-32. The serial memory PAC, 

model SM-32, (see figure 1-130) is a complete storage subsystem (see figure 8-187) 
for use in S-PAC systems. Serial binary data is stored at the clock rates up to 

2 MC in a magnetostrictive delay line. 


1-487. The PAC uses standard 5 MC S-PAC logic level inputs, system clock 
pulses and voltage sources to provide standard level outputs delayed as re- 
quired. Logically, the SM-32 may be considered to be a shift register whose 
length is equal to the specified number of bits of delay. Note, however, that 
shifting takes place at the clock rate and is unconditional (i.e., cannot be in- 
hibited, slowed, or stopped). 


Table 1-62. SM-32 Specifications 


Frequency of Operation Timing for Clear Input 


DC to 2 MC (max.) Positive Pulse: Minimum duration 
equal to length of delay 
Input Loading 


Current Requirements per PAC 
DC inputs: 1V load each SS 


AC clock input: 2V loads -18V: 159 ma 

- 6V: 50 ma (reverse current 
Timing for A-c Clock Input into supply) 

+12V: 21ma 
DC inputs: 1 V load each 
AC clock input: 2V loads Total Power per PAC 
Timing for A-c Clock Input 2.9 watts 
Negative going pulse: 250 nsec. Polarization 
minimum width, rise time aan ea aac 
40 nsec. (max.) Pins 20 and 28 
Output Drive Capability Handle Color Code 
4 unit loads plus 50 pf stray Long: Green 
capacitance each Short: Black 


Output Waveform Characteristics 


Rise Time: 0.025 usec. (typ.) 
Fall time: 0.05 usec. (typ.) 


Operating Temperature 


0°c to 50°C 
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1-488. The SM-32 plugs into a standard S-BLOC ina single connector. The & 
delay line is connected to the etched side of the card and as such will result 
in the unused connectors being on the low order side allocated for the SM-32. 


NOTE 


One leg of any unused AND gate must be tied to ground to pre- 
vent a continuous ONE input. 
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Figure 1-130. Serial Memory PAC, Model SM-32 (Sheet 1 of 2) 
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S Figure 1-130. Serial Memory PAC, Model SM-32 (Sheet 2 of 2) 
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1-489. SYSTEM NORMALIZER PAC, MODEL SN-30. The system normalizer 
PAC, model SN-30, (see figure 1-131) is a time delay circuit (see figure 8-188) 
used to normalize system control flip-flops when the power is turned on; that 
is, initally condition the flip-flops to the proper state. The SN-30 can drive 
eight standard loads and normally drives a few critical control flip-flops to 
insure that they begin operation in the proper state. 


1-490. The SN-30 circuit has a single form A relay contact and an RC delay in 
the coil circuit. The relay is normally open permitting a positive current source, 
clamped to ground, to be supplied to the output terminals. After a delay of 
approximatel 0.1 second, during which all supply voltages become stabilized, 

the relay contact closes. The voltage of the output terminals then falls to minus 
6 volts, freeing the control flip-flops for normal operation. 


Table 1-63. SN-30 Specifications 


Input Power Requirements 


DC supply voltages; +12V -18V 55 ma 
-18V - 6V 9 ma (reverse current 


- 6V into supply) 
+12V 34 ma 


Total Power (Static Dissipatinn) 
Ground or -6V (directed through 
diodes) 1.3 watts 


Output 
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Figure 1-131. System Normalizer PAC, Model SN-30 
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1-491. SHIFT REGISTER PAC, MODEL SR-30. The shift register PAC, model 
SR-30 (see figure 1-132) contains four pre-wired flip-flops (see figure 8-189) 
capable of operating in serial-parallel, parallel-serial, and serial-serial modes. 
D-c set and reset inputs permit the parallel-loading of information. A common 
reset input is provided for clearing all stages simultaneously. The shift input 
incorporates trailing edge triggering. This allows the output of the register to 
be gated with the shift signal without the use of delay circuits or two-phase 
clocks. The first stage of each register has d-c set and reset information in- 
puts for serial entry of information and cascading shift registers. The basic 
circuit of each stage consists of two cross-coupled NAND gates with the addition 


of the shifting-gating circuit. 


Table 1-64. SR-30 Specifications 


Input Loading 


‘D-C set (reset) inputs: 1 unit load 
each 

Shift input: 7 unit loads (common 
to four stages) 

Common reset: 4 unit loads 

Set (reset) level controls: 1/2 unit 
load each 


Shift Rate 
DC to 1 MC (max.) 
Shift Timing 


Negative going pulse: (trailing 
edge trigger) 0.6 usec. min. 
width, -6V amplitude 

Positive going pulse: 0.25 usec. 
min. width, 6V amplitude, 0.4 
usec. max. at 1 MC. In all cases, 
0.6 usec. at -6V is required 
preceding positive transition 


Total Power 


1.7 watts 


Handle Color Code 


Long: Blue 
Short: Red 
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Polarization 


Pins 4 and 6 
Circuit Delay 


(Measured at -3V) 

0.15 usec. (typ.): d-c reset input to 
set output or 

0.25 usec. (max.): d-c set input to 
reset output 

0.10 usec. (typ.) d-c set input to 
set output or 

0.15 usec. (max.) d-c reset input 
to reset output 

Setting time after shift: 0.25 usec. 
(max.) 


Output Waveform Characteristics 


Rise time: 0.1 usec. (typ.) 
Fall time: 0.15 usec. (typ.) 


Current Requirements 


-18V 100 ma 

- 6V 41 ma (reverse current 
into supply) 

+12V 5ma 


Output Drive Capability 


6 unit loads and 400 pf stray capacitance 
each 
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NOTE 


In all applications of the SR-30, pin 35 should be connected to pin 
5(ground). This jumper attenuates noise picked up by distributea 
impedance of the etched circuit. 
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Figure 1-132. Shift Register PAC, Model SR-30 (Sheet 1 of 2) 
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Figure 1-132. Shift Register PAC, Model SR-30 (Sheet 2 of 2) 
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1-492. SHIFT REGISTER PAC, MODEL SR-35. The shift register PAC, model 
SR-35, (see figure 1-133) contains four prewired flip-flops (see figure 8-190) 
capable of operating in serial-parallel, parallel-serial, and serial-serial modes. 
D-C set and reset inputs permit parallel-loading of information. A common reset 
input is provided for clearing all stages simultaneously. The shift input in- 
corporates trailing-edge triggering. This allows the output of the register to 

be gated with the shift signal without the use of delay circuits or two-phase 
clocks. The first stage of each register has d-c set and reset information in- 
puts for serial entry of information and cascading shift registers. The basic 
circuit of each stage consists of two cross-coupled NAND gates with the addition 
of the shift-gating circuit. 


1-493. The d-c set and reset inputs are used to preset the register stage toa 
desired condition (parallel entry). 


1-494. The common reset input is direct-coupled to the reset side of each stage. 
This permits the four stages to be cleared simultaneously by a single positive 
signal with a minimum width of 0.06 microsecond. 


1-495. The shift-gating circuits are common a-c inputs with their level controls 
cross-coupled back to the outputs of the preceding stage. Thus, the set and re- 
set level controls of each stage are conditioned by the state of the preceding 
stage and, when the shift line is activated by a positive-going signal, information 
is shifted to the next stage in the register. 


1-496. The information inputs (set and reset) are level controls (set-pin 24, 
reset-pin 23) of the first stage of the SR-35 which determine the information 
shifted into the SR-35. The level control inputs must be driven from comple- 
mentary logic signals, such as the outputs of any S-PAC flip-flop. If the input 
data is presented from the output of a gate (single-ended), an inverter must be 
provided between the set and reset information inputs. Level controls are active 
when at ground potential. Therefore, the set and reset level controls should be 
connected to the reset and set outputs, respectively, of the driving flip-flop. 
Both level controls being open will disable the shift input, and both controls at 

0 volt, at the time the shift input goes positive, causes the first stage to assume 
an indeterminate state. When information is not being entered serially through 
the information inputs, tying the set and reset level control inputs to minus volts 
and 0 volt, respectively, will cause the first stage to clear to reset when the 
shift line is activated. 


NOTE 


In all applications of the SR-35, pin 35 should be connected to pin 
5 (ground). This jumper attenuates noise picked up by distributed 
impedance of the etched circuit. 
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Table 1-65. SR-35 Specifications 


Input Loading 


D-C set (reset) inputs: 1V load 
each 

Shift input: TV loads (common 
to four stages) 

Common reset: 4 V loads 

Set (reset) level controls: 1/2V 
load each 


Shift Rate 
DC to 5 MC (max.) 
Shift Timing (figure 3-23.4) 


Negative-going pulse: (trailing 
edge trigger) 0.12 usec. minimum 
width, -6V amplitude 


Positive-going pulse: 0.06 usec. 
minimum width, 6V amplitude. In 
all cases, 0.12 usec. at -6V is 
required preceding positive tran- 
sition. 


Total Power 


2.4 watts 
Polarization 


Pins 4 and 6 
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Circuit Delay 


(Measured at -3V) 

0.03 usec. (typ.) D-C reset input 
to set output or 

0.05 usec. (max.): D-C set input 
reset output 

0.02 usec. (typ.): D-C set input to 
set output or 

0.03 usec. (max.): D-C reset input 
to reset output 

Setting time after shift: 0.05 usec. 
(max.) 


Output Wave form Characteristics 


Rise time: 0.025 usec. (typ.) 
Fall time: 0.05 usec. (typ.) 


Current Requirements 

-18V: 140 ma 

- 6V: 58 ma (reverse current 
+12V: Tma 

Output Drive Capability 


4V loads and 50 pf stray 
capacitance each 


Handle Color Code 


Long: Blue 
Short: Red 
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Figure 1-133. Shift Register PAC, Model SR-35 (Sheet 1 of 2) 
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Figure 1-133. Shift Register PAC, Model SR-35 (Sheet 2 of 2) 


1-338 


SM6A-41-1-1 


1-497. SCHMITT TRIGGER PAC, MODEL ST-30. The Schmitt trigger PAC, 
model ST-30, (see figure 1-134) contains two identical, independent Schmitt trigger 
circuits, (see figure 8-191) each capable of converting arbitrarily shaped inputs 
to S-PAC compatible outputs. The Schmitt trigger is versatile and can be 

used for such applications as pulse shaping, waveform restoration, signal level 
shifting, and d-c level detection. This versatility is achieved by employing 
several input networks to accommodate many differently shaped input signals. 
In addition, RC networks are provided to permit attenuation, differentiation, 
integration, level shifting, and filtering of the input signal, as required. Pro- 
vision is also made for adjusting the sensitivity from below 0.2 volts to 4.0 
volts. The threshold is variable from plus 2.0 to minus 2.0 volts with options 
to extend this range. 


1-498. The output of the Schmitt trigger is a ONE (minus 6 volts) for a positive- 
going threshold crossing. Conversely, the output is a ZERO (0 volts) for a negative- 
going threshold crossing. The polarity of the output is independent of the thres- 
hold voltage. The output of the Schmitt trigger with no signal input depends upon 

the setting of potentiometer R-18. 


Table 1-66. ST-30 Specifications 


Input Impedance Output Drive Capability 


Applied voltage positive with 7U loads and 400 pf stray capacitance 
respect to threshold 47K. each 
Applied voltage negative with 
respect to threshold 47K (max. Current Requirements 
base current into source is Fo tee 
200 ua) -18V 47 ma 
- 6V 32 ma (reverse current 
Frequency of Operation into supply) 
SSE ie oa eae +12V 64 ma 
DC to 1 MC (max.) 
Handle Color Code 
Circuit Delay 
Long: Purple 
0.15 usec. (typ.) Short: Purple 


Total Power Polarization 
2.0 watts 8 and 28 


Output Waveform Characteristics 


Rise time: 0.1 usec. (typ.) 
Fall time: 0.15 usec. (typ.) 
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Figure 1-134. Schmitt Trigger PAC, Model ST-30 
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@ 1-499. SCHMITT TRIGGER PAC, MODEL ST-35. The Schmitt trigger PAC, 
model ST-35, (see figure 1-135) contains two identical, independent Schmitt trigger 
circuits, (see figure 8-192) each capable of converting arbitrarily shaped inputs 
to S-PAC compatible outputs. The Schmitt trigger is versatile and can be used 
for such applications as pulse shaping, waveform restoration, signal level 
shifting, and d-c level detection. This versatility is achieved by employing 
several input networks to accommodate many differently shaped input signals. 
In addition, RC networks are provided to permit attenuation, differentiation, 
integration, level shifting, and filtering of the input signal, as required. Pro- 
vision is also made for adjusting the sensitivity from below 0.2 volt to 4.0 volts. 
The threshold is variable from plus 2.0 to minus 2.0 volts with options to ex- 
tend this range. 


1-500. The output of the Schmitt trigger is a ONE (minus 6 volts) for a positive- 
going threshold crossing. Conversely, the output is independent of the threshold 
voltage. The output of the Schmitt trigger with no signal input depends upon 

the setting of potentiometer R-18. 


Table 1-67. ST-35 Specifications 


Input Impedance 


Applied voltage positive with 
respect to threshold 47K. 
Applied voltage negative with 


respect to threshold 47K (max. 


base current into source is 
200 ua) 


Frequency of Operation 


DC to 3 MC (max.) 
Circuit Delay 

0.05 usec. (typ.) 
Total Power 

2.0 watts 
Polarization 


Pins 8 and 28 


Output Drive Capability 


dV loads and 50 pf stray 
capacitance each 


Current Requirements 


-18V: 47 ma 

- 6V: 32 ma (reverse current 
into supply) 

+12V: 64 ma 

Temperature Range 

-20°C to 55°C 

Handle Color Code 


Long: Purple 
Short: Purple 


Output Waveform Characteristics 


Rise time: 0.025 usec. (typ.) 
Fall time: 0.05 usec. (typ.) 
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Figure 1-135. Schmitt Trigger PAC, Model ST-35 
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& 1-501. UNIVERSAL FLIP-FLOP PAC, MODEL UF-30. The universal flip-flop 
PAC, model UF-30,(see figure 1-136) contains two identical, independent flip-flops 
(see figure 8-193) which can perform all functions of the other S-PAC flip-flops 
as well as additional logic functions. Each stage has a d-c set and reset inputs 
which can be used for parallel-loading of information. Each stage also has 
three a-c coupled inputs. One a-c input is common to both set and reset inputs 
and can be wired for shifting or complementing. The remaining two a-c inputs 
and their associated level control inputs provide independent set and reset 
gates on each stage. The basic circuit of each stage consists of two cross-coupled 
NAND gates. 


Table 1-68. UF-30 Specifications 


Input Loading Polarization 
D-C inputs: 1 unit load each Pins 30 and 32 

A-C inputs: 2 unit loads each 

Level controls: 1/2 unit load Frequency of Operation 
each 


DC to 1 MC (max.) 
Circuit Delay 
a as Output Drive Capability 
0.25 usec. (max.): Carry pro- i air eas Sc ine a 
pagation delay as binary counter 6 unit loads and 400 pf 
0.15 usec. (typ.): Carry pro- stray capacitance each 
pagation delay as binary counter 
Handle Color Code 
Output Waveform Characteristics i crs 
Long: Blue 
Rise time: 0.1 usec. (typ.) Short: Yellow 
Fall time: 0.15 usec. (typ.) 
Current Requirements 
Total Power Sau Tra 


-18V 74 ma 
1.3 watts - 6V 36 ma (reverse current 
into supply) 
+12V 3 ma 
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Figure 1-136. Universal Flip-Flop PAC, Model UF-30 (Sheet 1 of 2) 
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Figure 1-136. Universal Flip-Flop PAC, Model UF-30 (Sheet 2 of 2) 
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1-502. UNIVERSAL FLIP-FLOP PAC, MODEL UF-35. The universal flip-flop 
PAC, model UF-35, (see figure 1-137) contains two identical, independent flip-flops 
(see figure 8-194) which can perform all functions of the other S-PAC flip-flops 
as well as a left-right shift register or as a combined binary counter shift register. 


1-503. Each stage has d-c set and reset inputs which can be used for parallel- 
loading of information. Each stage also has three a-c coupled inputs. One a-c 
input is common to both set and reset inputs and can be wired for shifting or 
complementing. The remaining a-c inputs and their associated level control in- 
puts provide independent set and reset gates on each stage. The basic circuit 
of each stage consists of two cross-coupled NAND gates. 


1-504. The a-c set (reset) input and associated level control form a two-input 
gate which, when properly activated, causes the flip-flop to assume the set 
(reset) state. The change of the state of the flip-flop results from applying a 
positive-going, 6-volt step on the a-c set (reset) input with the level control in- 
put at ground. The circuit functions is that of a pedestal gate in which the step 
is differentiated and applied to the flip-flop input through a biased diode. The 
level control input conditions are such that when a ONE (minus 6 volts) control 
signal is applied, the differentiated step is blocked. However, when a ZERO 

(0 volt) is applied, the differentiated step is gated into the flip-flop and causes 
the change of state. 


1-505. The common a-c input is associated with two level controls which are 
essentially similar in function to those associated with the a-c set and reset 
inputs. These level controls serve to steer signals applied to the common a-c 
input to either the set or reset side of the flip-flop. Thus, when the associated 
level control inputs are connected to another flip-flop to form a shift register, 
the common a-c input serves as the shift input. When the level control inputs 
are tied back to their own outputs, the UF-35 functions as complementary stages 
for pulses applied at its a-c input. Refer to tables 1-69 and 1-70. When the 
a-c set and reset inputs are connected, their function becomes identical to that 
of the common a-c input, except that d-c loading is doubled (four loads rather 
than two). 


Table 1-69. UF-35 Connections - Complementing Stages 


Connect 
A-C Input Used Circuit A Circuit B A-C Input Loading 


Common a-c input Pin 30 to 26 Pin 11 to 15 2V loads 
Pin 31 to 35 Pin 10 to 6 


A-C set and reset Pin 25 to 26 Pin 16 to 15 4V loads 
inputs tied together Pin 21 to 35 Pin 20 to 6 
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@& Table 1-70. UF-35 Connections - Shift Stages 


Connect 
Circuit B 


A-C Input Used 


Circuit A A-C Input Loading 


Common a-c input 


A-C set and reset 
inputs tied together 


Pin 30 to re- 
set output of 
previous 
stages 


Pin 31 to set 
output of 
previous 
stage 


Pin 25 to re- 
set output of 
previous 
stage 


Pin 21 to set 
output of 
previous 
stage 


Pin 11 to re- 
set output of 
previous 
stage 


Pin 10 to set 
output of 
previous 
stage 


Pin 16 of re- 
set output of 
previous 
stage 


Pin 20 to set 
output of 
previous 


stage 


2V loads 


4V loads 


1-506. There are two modes of operation for a-c inputs with level controls. 

The first is the pulse mode of operation, which is defined as the condition where 
the level control signal switches negative when the a-c input signal is positive. 
The required a-c input signal for this mode of operation is a negative pulse with 
a minimum pulse width of 0.12 microsecond. The second mode of operation is 
the step mode, which is defined as the condition where the level control switches 
negative when the a-c input signal is negative. This mode requires that the 
a-c input signal remain negative for a minimum of 0.3 microsecond after the 


level control switches negative. Figures 1-138 and 1-139 illustrate the waveforms 
associated with both modes of operation. 
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Figure 1-137. Universal Flip-Flop PAC, Model UF-35 (Sheet 1 of 2) 
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Universal Flip-Flop PAC, Model UF-35 (Sheet 2 of 2) 
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Table 1-71. UF-35 Specifications 


Input Loading 


D-C inputs: 1V load eac 
A-C inputs: 2V loads each 
Level controls: 1/2 load each 


Circuit Delay 


0.05 usec. (max.): Carry propaga- 
tion delay as binary counter 

0.03 usec. (typ.): Carry propagation 
delay as binary counter 


Output Waveform Characteristics 


Rise time: 0.025 usec. (typ.) 
Fall time: 0.05 usec. (typ.) 


Current Requirements 


-18V: 104 ma 

- 6V: 51 ma (reverse current 
into supply) 

+12V: 4ma 


Total Power 


1.8 watts 


Polarization 


Pins 30 and 32 


Frequency of Operation 


D-C to 5 MC (max.) 
Output Drive Capability 


4V loads and 50 pf stray 
capacitance each 


Handle Color Code 


Long: Blue 
Short: Yellow 
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Figure 1-138, Pulse Mode Timing, UF-35 
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Figure 1-139. Step Mode Timing, UF-35 
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1-507. TRANSMISSION LINE DRIVER, XD-30. The XD-30 PAC (see figure 
1-140) contains six, independent circuits which drive 50 ohm, 75 ohm, 95 ohm 
coaxial cables and twisted pair cables. Each driver circuit must be matched 

to the transmission line by selecting the appropriate output impedance provided 
on the PAC. The transmission line should be terminated in a high impedance 
such as a standard S-PAC gate or the d-c input of an S-PAC flip-flop. In this 
configuration the transmission line driver circuits will require minimum d-c 
currents. In addition, only S-PAC unit load current appears on the transmission 
line, which simplifies grounding techniques at the receiver. If desired, the line 
can be terminated in either its characteristic impedance or any other impedance. 
The resultant signal at the end of the transmission line will range from nominal 
minus 6 volts to 0 volt depending on the terminating impedance. The signal will 
be minus 6 volt for a high impedance termination, minus 3 volt for a character- 
istic impedance termination, a 0 volt for short circuit termination. When driving 
into loads other than an open circuit, the maximum current from the driver is 66 
ma. As the termination impedance decreases, the d-c currents on the line 
increases, 


1-508. Each driver circuit has two diode-coupled inputs, a single output and an 
individual ground return, (See figure 8-195.) Each driver output is also short 
circuit protected. 


1-509. Logically, the XD-30 circuits act as S-PAC NAND gates, performing 


either AND gating (for conventional negative S-PAC logic) or OR gating (for 
positive logic), followed by logic inversion. 


Table 1-72. XD-30 Specifications 


Frequency Range Maximum Power Dissipation 


D-C to 1 MC 1.3 watts 


Input Loading Power Requirements 


2U loads each -18V 72 ma 
- 6V 360 ma, transient 


30 ma, DC (reverse, see note 2) 
+12V. 6 ma 


NOTES 
1. This length is the "approximate minimum" due to extreme 
variations among twisted-pair cables. 


2. If terminated at receiving end of line, a total of 366 ma, 
maximum, (forward current) will be required. 
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Figure 1-140. Transmission Line Driver, Model XD-30 (Sheet 1 of 2) 
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Figure 1-140. Transmission Line Driver, Model XD-30 (Sheet 2 of 2) 
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Figure 1-141, Transmission Line Driver, Model XD-35 
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1-510. TRANSMISSION LINE DRIVER PAC, MODEL XD-35. The Model XD-35 
PAC (see figure 1-141), contains six circuits which drive standard 50-ohm, 
75-ohm, and 93-ohm coaxial cables and twisted-pair cables up to 5-MC repeti- 
tion rates. 


1-511. Each driver, which performs a NAND function, consists of a two-diode 
input gate followed by atransistor inverter. (See figure 8-196.) A second 
transistor in a "totem pole" arrangement provides a fast transition from ground 
to minus 6 volts. Two series resistors and standoff terminals for a shunt re- 
sistor are provided with each circuit to match most transmission line impedances 
(see table 1-73). Each output has an adjacent pin (ground) to be used as a signal 
return from the transmission line. Spaces are also provided on the PAC for 
capacitors to be added to slow output signal rise and falltimes. The principle 
of operation of the XD-35 PAC is to match the transmission line characteristic 
impedance at the driver end and open-circuit the receiving end. A 3-volt signal 
is sent down the line which results in a 6-volt signal at the receiving end 

due to the plus 1 reflection coefficient. The reflected 3-volt signal travels 

back to the driver and is completely absorbed in the termination at the driver 
with no multiple reflections. 


1-512. Since one XD-35 PAC can introduce 0.36-amp transients with 10 ns 
transition time into the ground and minus 6-volt supply, all PACs should be as 
close as possible to the system power supply to minimize intercoupling through 
ground or power connections. For best operation, the transmission line should 
be connected directly to the PAC at its connector and run continuously to the 
receiver (a DI-35 or equivalent). Whenever a different cable is used to couple 
the driver to the main transmission line, reflections are inherent. However, if 
the line impedance mismatch is minimal, signal degradation may be tolerable. 
In general, open wire lines should never be used for coupling, and a twisted 
pair should not be used to couple the driver to a 50 ohm coaxial cable. Usually 
a twisted pair coupling the driver to another twisted pair will be satisfactory. 


Table 1-73. Transmission Line Impedance Match 


Line Zo Connections between Standoffs on PAC 


93 ohms (and twisted pair) None 
75 ohms 33 ohms 5% 1/2W 


50 ohms Jumper 
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Table 1-74. XD-35 Specifications 


Input Loading 


1.5V load 


Frequency of Operation 
DC to 5 MC 
Output Waveform Characteristics* 


Rise time: 15 ns (typ) 40 ns (max) 
Fall time: 15 ns (typ) 40 ns (max) 


Power 
1.3 watts 

Current Requirements 
-18V: 72 ma 

- 6V: 360 ma transient 


30 ma (reverse) DC** 
+12V: 6ma 


*Measured before series resistor 


Circuit Delay 


10 ns (typ.) 
25 ns (max.) 


Output Drive Capability 
50-ohm, 75-ohm, or 93-ohm 


coaxial cables and twisted- 
pair cables 


Color Code 


Long: Orange 
Short: Blue 


Polarization 


Pins 30 and 32 


Recommended Cable Termination 


50-ohm cable - two gates 
75-ohm, 93-ohm and twisted pairs - 
one gate 


** Tf the receiving end is terminated, a total of 360 ma 


(forward current) will be required 
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1-513. The general limitations upon the length of the transmission line to be 
driven are the rise time, attenuation, and crosstalk peculiar to the cable. Actual 
experimental results show that 100 ft. of standard coaxial cable (50 ohm, 75 ohm, 
or 93 ohm), a 27-ft. cable of six twisted pairs (#24 wire, PVC covered) and a 
10-ft length of twisted-pair cable joined to 100 ft. of 93-ohm coaxial cable can 
easily be driven up to 5-MC repetition rates. 


1-514. Twisted-pair cables are heterogenous and some experimental mani- 
pulation may be necessary to determine the optimum total series resistance on 
the PAC. For many twisted-pair cables, no modifications will be required. 

The recommended procedure to find the optimum series resistance is to monitor 
the signal at the PAC output and trim the series resistance until the initial 
transitions (not to be confused with the reflections) from minus 6 volts or 0 

volt are 2.7 to 3.0 volts in amplitude. Alternatively, the resistors may be 
trimmed to yield the optimum signal at the end of the line. 


1-515. Generally, twisted-pair cables with an increasing number of pairs re- 
quire correspondingly less total series resistance on the PAC. Unfortunately, 
each individual pair in larger cables may require substantially different optimum 
total series resistance. Experimenting on a cable containing 24 pairs, the 
individual optimum total series resistance varied between 50 and 70 ohms. 


1-516. The termination of a twisted-pair cable should normally be a single 
S-PAC gate. However, more than one gate may be driven resulting in d-c 
attenuation and a lower impedance termination which is detrimental. Low im- 
pedance cables can more easily drive more than one gate but in all cases other 
gates being connected to the end of a single transmission line should be ad- 
jacent with short connecting wires. 


1-517. The PAC may be used to achieve almost any output signal, between 
ground and minus 6 volts, by selecting various terminating resistors at the 
receiving end. If the line is properly terminated on the PAC by Rg (equal to 
the line impedance Z,) and by R, at the receiver, then the output signal is: 


eo = Rl (-5V) 
Ro +R, 


The maximum current from any circuit is 60 ma. 
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1-518. AUDIO PRE-AMPLIFIER. The audio pre-amplifier (see figures 1-142 
and 8-20) card contains two audio pre-amplifiers used to isolate and amplify 
audio signals. Each amplifier is a four stage transistorized device with feed- 
back networks. A variety of impedance and voltage levels are available at a 
number of inputs and outputs. In the first stage, Q; develops a small voltage 
gain of approximately 20 due to the stabilizing networks required by the first 
stage. The voltage gain of the second stage (Q2) does not require as much 
stability as the first, therefore, much more gain can be occurred from it by 
using bypass capacitors. The third stage is an emitter-follower used as a 
impedance match to Q4 of the fourth stage. The fourth stage is a single ended, 
transformer coupled, power amplifier. 


Table 1-75. Audio Pre-Amplifier Specifications 


Input Characteristics (per amplifier) Construction (cont) 


Direct coupled input impedance: 2K Output channel No. 1: 

ohm 6V - 500 ohms; Pins 12, 14 

Input isolation transformer (input 2.5V - 200 ohms: Pins 13, 17 

impedance): 10K ohm CT/12K 2.5V - 100 ohms: Pin 9 

ohm CT 

Two isolated center taps: 730 ohms Output channel No. 2: 

each 6V - 500 ohms: Pins 22, 24 
2.5V - 200 ohms: Pins 19, 23 

Power Requirements 2.5V - 100 ohms: Pin 27 


+15VDC - 200 ma Output Characteristics (per amplifier) 
-15VDC - 200 ma —_—-- 
: Transformer couple: high level 
Construction output: 6V - 500 ohms 
Transformer coupled output: 2.5V 
Inputs channel No. 1: 200 ohms , . 


Transformer coupled and CT: Capacitor coupled output: 2.5V - 100 
Pins 3, 4, and 2 ohms 


Isolated center taps: Variable gain: 1 to 500 
Pins 6, 7 
Direct coupled: Pin 11 


Power Supply 


Input channel No. 2: 

Transformer coupled and CT: +15VDC: Pins 15, 21 grounds: 
Pins-33, 34, and 35 Pins 31, 5 

Isolated center taps: 

Pins 29, 30 

Direct coupled: Pin 25 
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@ 1-519. In addition to the transformer coupled input there is a direct coupled 
input which, when used with a capacitively coupled output, the unit acts as a 
wide band amplifier. Two signals can be isolated and mixed at the transformer 
inputs if neither input is referenced to ground. The direct coupled input and 
output is provided for frequencies below 100 cps for a gain of 200 or less. 


1-520. There are two types of feedback used in this amplifier to improve 
frequency response. The first is the high frequency roll off circuit used to 
improve the level of the high end of the response curve. The second, the low 
frequency ord-c voltage feedback is used to improve the level of the low end 
of the response curve. Contained in the second feedback loop is a gain poten- 
tiometer which will allow the voltage gain to be adjusted from 1 to 500. 


i | 
| i / PIP GP aE ah dl : 
Hy } He | } i | 
a BSM1-142 


Figure 1-142. Audio Pre-Amplifier 
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1-521. VOLTAGE CONTROLLED FILTER. The voltage controlled filter (see 
figures 1-143 and 8-16) is a high frequency, series network, filter consisting 
of a coil, two capacitors and two resistors connected in serial fashion between 
two buffer amplifiers. The high frequency, minus 3 db point of the response 
curve, can be adjusted through a frequency range of 5KC to 50 cps with a de- 
creasing resistance of the photo conductive cell shunting the filter. The 
photo cell is activated by a lamp which is controlled by the collector emitter 
resistance of a switching transistor. The switching transistor is fed by an 
operation amplifier. The operational amplifier develops the control signal 
used by the photo cell system and requires a 0 to minus 10 volt d-c control 
voltage. 


Table 1-76. VCF Specifications 


Input Characteristics Output Characteristics 


Maximum a-c input: 2V rms at Maximum load: 500 ohms 

1M ohm Z (Output has a d-c potential and 
Maximum d-c control voltage: must be externally capacitor 
-10VDC 7 coupled.) 


Power requirements Frequency Range 


+13VDC at 120 ma 10 cps to 10 kc 
-13VDC at 25 ma 
Attenuation Range 
Construction a 
ee a 0 db to -70 db 
0 to -10VDC: Pins 3 
AC input: Pin 9 
Output: Pins 32, 34 
Operational Amplifier output 
test: Pin 6 
Auxiliary control input: Pin 2 
+13VDC: Pin 18 
-13VDC: Pin 35 
AC and DC ground: Pins 21, 23, 25 
+DC ground: Pin 7 
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Figure 1-143, Voltage Controlled Filter 
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1-522. DIGITAL OUTPUT RELAYS. The digital output relay card (see figures 
1-144 and 8-18) contains eight single solenoid relays, each with a mercury 
wetted form "'C" set of contacts. The card also contains a diode across each 
solenoid, opposite in polarity to the incoming signal, which will reduce the back 
emf of the solenoid. A contact arc suppression device, composed of a capacitor 
inseries with a resistor is connected from the arm to the contact. There are 
-two such devices, for each form C contact, mounted on the card. 


1-523. VOLTAGE CONTROLLED ATTENUATOR. The voltage controlled 
attenuator (see figure 1-145) is a high frequency, T type network, attenuator 
consisting of two resistors and capacitors, connected in series between two buffer 
amplifiers. The attenuation of the circuit is either increasing or decreasing 
depending upon the activity of a photo conductive photo cell, shunting the attenuator. 
The photo cell is activated by a lamp which is controlled by the collector emitter 
resistance of a switching transistor being fed by an operational amplifier. The 
operational amplifier develops the control signal used by the photo cell system 

and requires a 0 to minus 10 volt d-c control voltage. 


Table 1-77. Digital Output Relay Specifications 


Solenoid Contacts 


Operating voltage: 10.7VDC Rating: 2 AMP. max. 500V max. 
min, (25°C) Life; 1 x 109 Operations/min. 
Maximum voltage: 41 VDC (35°C) Arc Suppression: 47 ohms; 0.01 uf 
Operating current: 10.4 MADC min. 
Power Dissipation: 1.75 watts Construction 
Diode: JAN 1N459 
Neg. Coil: all common pin 35 
Pos. Coil: Pins 19, 21, 23, 25, 27, 
29, 31, 33 
Armature: Pins 20, 22, 24, 26, 
28, 30, 32, 34 
NC Contact: Pins 18, 17, 16, 15, 7 
9, 14, 13 
ND Contact: Pins 2, 3, 4, 5, 6, 8, 
10, 11 
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Figure 1-144. Digital Output Relays 
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Table 1-78. VCA Specifications 


Inputs Input Characteristics 


Voltage input: 0 - 2V rms Design center: 1V rms 

Maximum control voltage: -10VCD Frequency range: 20 C/S to 100 kc 
Minimum control voltage: -.005VDC Attenuation range: 0 db to -70 db 
Output Characteristics Power Requirements 


Maximum load capacity: 350 ohms +13VDC at 120 ma 
Nominal output impedance: 25 ohms -13VDC at 30 ma 


Other Requirements 


Maximum temperature: +60°C 


Construction 


0 to -10VDC: Pin 8 

AC input: Pin 33 

Output: Pins 4 and 5 

Operational Amplifier output test: 
Pin 28 

Auxiliary control input: Pin 10 
+13VDC: Pin 30 

-13VDC: Pin 10 

AC and DC ground: Pins 21, 23, 25 
+DC ground: Pin 16 

Other pins: Not used 
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Figure 1-145. Voltage Controlled Attenuator 


1-367 


SM6A-41-1-1 


1-524. DIGITAL OUTPUT SWITCHING. The digital output switching card (see 
figures 1-146 and 8-19) contains six complete relay switching devices. Each 
relay is a latch type, containing two solenoids and a form "'C" contact. Each 
solenoid controls the state of the form ''C" contact. When the first solenoid 

is activated with a positive signal the contacts are latched in the "latch" state 
and remain so after the latch signal is removed from the solenoid. When the 
second solenoid is activated with a positive signal, the contacts will latch in 
the "set" state and will remain there after the set signal is removed from the 
solenoid. The relay therefore operates like a flip-flop where the position of 
the output depends upon the state activated at the input. 


Table 1-79. Digital Output Switching Card Specifications 


Solenoid (ratings per solenoid) Construction 


Nominal voltage: 26VDC at 25°C Negative solenoid (3 relays. 
Min. operating voltage: 0.6VDC at common): Pin 2 and 3 
25°C Positive solenoid (1st state): 
Solenoid resistance: 2.3K ohms +10% Pins 18, 21, 24, 27, 30,33 
at 25°C Positive solenoid (2nd state): 
Diode: JAN 1N459 Pins 20, 23, 26, 29, 32, 35 
Armature: Pins 19, 22, 25, 28, 
Contacts 31, 34 
Contacts (1st state): Pins 6, 8, 
Max. Current: 2 amps 10, 12, 14, 16 
Max. Voltage: 500 volts Contacts (2nd state): Pins 7, 9, 
Max. Power; 100 VA 14, 19,15, -17 
Life: 1 x 10° operations/min. 
Arc suppression: 47 ohms; 
0.01 uf 
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Figure 1-146. Digital Output Switching 
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1-525. ANALOG CARD. This card consists of a group of solid state switches 
and operational amplifiers. (See figure 1-147.) It performs the sample and 
hold and comparison process. The input signal is sampled for 3 microseconds, 
and a charge proportional to the input voltage is stored on the hold capacitor C7. 
In a series of trails this held value is compared with the output from the digital 
to analog converter cards until the two are equal. 


1-526. Transistors Q7 and-Q8-are dual emitter transistors switches. The diode 
arrangement connectéd to Q7 clamps the input voltage at plus or minus 12 volts 
to prevent damage to the input circuitry. Conversion begins with a 6-volt, 3- 
microsecond pulse applied across T1 and T3. This turns Q7 and Q8 off. At 

the end of 3 microseconds, C8 hascharged upto a value almost.equal to the 

input pulse. The fall of the input signal to T1 turns Q7 off. C8 holds Q8 on 
during the conversion cycle. 


1-527. The four-transistor amplifier connected between test points 8 and 6 is 

a high input impedance, unity gain, buffer amplifier. The output at TP6 (Q36 

emitter) is a 3-microsecond pulse with a magnitude equal to the incoming signal. 

The amplifier, with inputs connected to R17 and R70 and output connected to 

R72, is a high gain differential amplifier. The closed loop gain is determined 

by the particular feedback resistor selected by the positions of relays K1 and 

K2. Single range units are built without the relays and the closed loop gain has & 
one value, 


1-528. The summing point is connected to the output of the digital to analog 
converter cards (DAC). This output is 0 volts during the sample so the input 
signal to the summing point is attenuated by the series combination of R72 and 
the output resistance. of the DACs. 


1-529. The amplifier with inputs connected to the summing point and Q39 
emitter, and with output connected to TP2 (Q45 emitter) is the first comparator. 
Transistors Q46, Q47, Q49 and Q50 are used as switches. They are turned on 
during the sample interval by T3. The circuitry connected between the two 

sets of switches is a fast charge current amplifier. 


1-530. The first comparator functions as a high gain amplifier during the 

sample until balance is achieved (both inputs equal), where the gain becomes 
unity. Thus, the first comparator, with the aid of the fast charge circuit, drives 
the hold capacitor until the voltage at Q39 emitter is equal that at the summing 
ponit. The hold amplifier connected between C7 and TP3 is a high input im- 
pedance unity gain amplifier similar to the input buffer amplifiers. This pre- 
vents the charge stored on C7 from changing during the conversion cycle. At 

the end of the sample period Q46, Q47, Q49, and Q50 are turned off (opened). 

Q7 is opened 0.1 microsecond later. Q8 is turned on at this time. Q11 was 

held off during the sample, but saturates at the end of the 3-microsecond 

sample. This provides a clamp through CR17 to prvent the input amplifier & 
from drifting when capacitor C8 discharges, causing Q8 to open, Q48 is saturated 
and clamps the second comparator at ground during the sample. Q48 is opened 
after the sample unclamping the second comparator. 
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Figure 1-147. Analog-Digital Converter Simplified Block Diagram 
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1-531. The second comparator is the circuit with inputs connected to TP2 and 
Q4 emitter and output at Q12 emitter. It is a high gain amplifier that amplifies. 
the difference between the held value and the DAC output sufficiently to be used 
as a logic signal by the program card. The level of this signal causes the bit 
tried by the DACs to be accepted or rejected. The comparison process is re- 
peated bit by bit until the DAC output and held value are equal. Qi and Q4 
provide a buffer between the hold amplifier and second comparator, They also 
provide for adjusting the input level to the second comparator. 


1-532. DAC 1 CARD. This card contains the most significant stages of the pre- 
cision digital-to-analog converter. Each stage (see figure 8-205) consists of 
matched transistor switches and a precision resistor with a 5 PPM/°C temp- 
erature coefficient and a digit flip-flop with emitter follower. The switches 

and companion resistor are trimmed to a tolerance of +0.1 ohm resulting ina 
maximum source resistance error of 0.015%. 


1-533. At the start of a conversion, all stages are reset to a logical 0 con- 
necting each precision resistor to ground. The sign decision is made 2.5 
microseconds after completion of the 3-microsecond sample. The sign flip- 
flop then enables the gates to either the positive reference switches or the 
negative reference switches, depending on the result of the sign decision. 


1-534. It is noteworthy that the differential amplifier in the analog card inverts 
the input signal. Thus, the positive reference is used for negative inputs and 
the negative reference for positive inputs. The most significant bit is tried 
first, then the second most significant bit and so on, until the least significant 
bit decision is made. All stages in the DAC I and DAC II cards operate identi- 
cally. 


1-535. DAC IICARD. This card contains 8 identical stages (see figure 8-206). 
These stages consists of a digit flip-flop, a set of precision switches and pre- 
cision resistor, and an output emitter-follower. All stages are identical so 
only one will be described. 


1-536. At the start of a conversion cycle, DF reset is applied to each flip-flop 
setting in a logical 0. This state is maintained until a logical 1 is set in stage 
1 by the application of a plus 6-volt matrix signal at pont 3 followed by a clock 
pulse 1 microseoond later. The analog card compares this level with the 
stored value and determines whether or not to leave the bit in. If the decision 
is to remove the bit, a reject pulse occurs at point 9. Point 10 was driven to 
plus 6 volts by the matrix simultaneously with the clock pulse. Thus, stage 1 
is restored to a 0 condition. If the decision had been to leave the bit in, no 
reject pulse would have occurred at point 9. 


1-537. When the reject pulse was applied, another clock pulse was also applied, 
setting stage 2 in the 1 condition. This occurs regardless of reject decision. 
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1-538. In the D-A mode each flip-flop is set to the proper state by applying 
a double rail signal to R21 and R13 and then applying a D-A command pulse. 
This is very similar to the manner in which the state changes described earlier 
are achieved. The only difference is, all stages can be changed simultaneously. 


1-539. REFERENCE CARD. This card contains the positive and negative power 
supplies used by the converter as reference voltages during the conversion 

cycle. Each supply is a chopper-stabilized, shunt regulating type consisting 

of a solid-state chopper, an a-c amplifier, and a d-c amplifier. The basic voltage 
reference is a temperature compensated zener diode in the positive supply. The 
negative supply obtains its reference from the positive supply voltage. Since 
both supplies are identical, excepting the zener reference, only the positive 
supply is described. 


1-540. Q13 and Q14 form a free-running multivibrator operating at about 2000 
cps. The square wave output drives switches Q1 and Q7 into saturation and 

cut off alternately since the transistors are complementary. Figure 1-148 
illustrates the functional operation of Q1 and Q7 and figure 8-207 details circuit 
description. 


1-541. Reference zener CR1 is operated in a bridge which allows the cancella- 
tion of reference voltage errors caused by variations in the minus 20-volt 
supply. R9 returns to a line that senses the load voltage, so any variation in 
this voltage appears at the emitter of Ql as an error signal. When Q7 is con- 
ducting, Q1 is cut off. If an error exists, it is coupled through C1, amplified 
by differential pairs Q2, Q3, and Q4, Q5, and inverter Q6. The amplified error 
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Figure 1-148. A/DC Reference Card Block Diagram 
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is then stored on C4. When the multivibrator changes states, Q7 turns off and 

the error signal is transferred to integrator R28, C5. The signal appears at 

the base of Q8, Q9, Q10, and Q11 of d-c amplifiers. Q12 is the shunt regulator. 

The correction signal from the d-c amplifier makes Q12 conduct more or less 
current to correct for the output voltage variation. C5 couples fast transient errors 
in load voltage to the d-c amplifier. 


1-542. MATRIX CARD. The matrix card consists of 5 sequence flip-flops, a 
diode matrix, and 24 emitter-followers. (See figure 8-208.) The sequencing 
flip-flops (SFF), operate as a gray code counter. The outputs from these flip- 
flops are decoded by the diode matrix resulting in a unique output for any 
sequence flip-flop combination. These matrix outputs control the proper se- 
quencing of logical signals throughout the machine. All gates operate similarly 
so only one is discussed. 


1-543. Upon application of an AD command signal, all SFF's are set to their 

0 states by the reset signal. Then all SFF's have 0 volt as a 0 output and plus 

6 volts as a 1 signal. The cathodes of diodes CR4, CR5, CR20, CR26, and CR32 
are all driven to plus 6 volts. The cathodes of CR1-1 and CR2-1 are driven to 
plus 6 by the action described above and a plus 6 volt level is seen at the emitter 
of Ql-1. This is the state 0 output. At least one diode in all the other gates is 
clamped to ground through the 0 side of a SFF resulting in only one positive 
output for any SFF combination of states. 


1-544. The 1 side of SFF A has been enabled by the 0 outputs of stages A and 
B. As a result, the next-clock pulse will change the state of SFF A resulting 
in an output from stage 1 of the matrix. 


1-545. PROGRAM CARD. This card provides the digital control for the 846 

AD Converter. It consists of various flip-flops, monopulsers, gates, driver 
circuits and a delay line. (See figure 8-209.) AD command is transformer 
coupled through T1. A positive going pulse at pin 1 of T1 turns Q1 on and results 
in a positive pulse at the anode of CR5. On the logic diagram this would be 
referred to as gate 01. This pulse is coupled to the Q2 base, setting the monopulser 
01 composed of Q2, Q3, and Q4. The output of Q4 emitter is the reset signal and 
can be observed at TP13. This signal sets the monopulser 02 composed of Q5, 
Q6, and Q7, and monopulser 05 composed of Q15, Q16, and Q17, the sample switch. 
driver SMS1 composed of Q23, Q24, Q25, and Q44, sample switch driver SMS2 
composed of Q27, Q28, Q29, and Q30 and the CIF flip-flop Q20, Q21, and Q22. 
Monopulser 02 places a pulse on the delay line where it is tapped off after the 
appropriate delays. The 0.6 microsecond tap drives emitter follower 04 (Q31) 
which in turn drives monopulser 03 composed of Q32, Q33, and Q34, where Q34 

is another emitter follower behind the monopulser. 


1-546. The resulting output drives inverter 04 composed of Q35 and Q36, re- 
sulting in the clock signal. The 0.9-microsecond tap drives emitter follower 
05, which is Q8, which in turn drives monopulser 04 and emitter follower 07, which 
is Q12. This monopulser reshapes the pulse and drives monopulser 02 again, 
recirculating the pulse through the delay line. This continues until a positive 
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pulse appears at clock enable. This signal saturates inverter 03 and allows no 
more pulses to be circulated. The 1-microsecond tap on the delay line drives 
emitter follower 11, which is Q13. This output drives the AND gate 07 com- 
posed of CR75 and CR47. When matrix position number 3 and delayed are 
simultaneously present, monopulser SMS number 2 composed of Q27, Q28, and 
Q29, and emitter follower Q30 is turned off. Thus, the output as seen on the 
logic diagram at the Q30 emitter or emitter follower 13, is a 3-microsecond 
pulse. This pulse is used to drive the input switch driver 1 and 2. 


1-547. Monopulser 05 drives inverter 08, which is Q18, and inverter 09, which 
is Q19, to provide the sequencer flip-flop and digital flip-flop resets, respectively. 


1-548. The CIF flip-flop inhibits reject signals until the sample period is com- 
plete. Coincident application of matrix output number 5 and any of the recir- 
culating delay line pulse changes the state of the CIF flip-flop. This enables 

the gates driving emitter followers 09 and 10, which are Q38 and Q39 respectively, 
and allows reject pulses to be applied to the digit flip-flops. After the pulses 

have passed emitter followers 09 and 10, they pass through gate 04 and drive 
inverters 06 and 07. Inverter 06 provides the reject drive for the digit flip-flops. 
Inverter 07 provides the serial output . Inverter 06 is composed of Q44, 07 is com- 
posed of Q44, and 07 is composed of Q41. 


1-549. The second comparator output from the analog card drives inverter 02, 
which is Q37, and the AND gate 06, composed of CR63, CR64, CR65, and CR66. 
After the pulse passes through the inverter it drives AND gate 05, composed of 
CR58, CR59, CR61, and CR62. The clock pulse is applied to both gates. The 
other inputs to the gates are both outputs of the sign flip-flop. Which one of 

the two gates is used depends on the sign of the input signal. The sign decision 

is made approximately 0.16 microseconds after the CIF flip-flop enables the 
gates. SMS No. 1, composed of Q23, Q24, Q25, and Q26, drives the sample switch 
driver. It operates exactly as SMS No. 2 except it is reset 0.1 microseconds 
earlier by the pulse off of the 0.9-microsecond tap. 


1-550. DIGIT OUTPUT CARD 


1-551. Sign And Absoulte Value. This card changes machine logic levels to 
those required by external equipment. (See figure 8-210.) It also provides in- 
creased current driving capability. Q3 and CR3 form a zener regulated clamping 
voltage which is supplied to each stage. 


1-552. Stages 1 and 2 are identical. They are driven from the matrix and 
provide digitization complete and auxiliary control outputs. Inputs to stages 
1 and 2 will be either a 0- or plus 6-volt level. 
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1-553. Stages 3 through 17 are identical and provide the digit outputs. Inputs @ 
to stages 3 through 17 come from the digit flip-flops from each DAC card. 

These inputs will range from minus 6-volts to plus 6-volts. The operation of 

all stages is similar although component values in-stages 1 and 2 may be 

different from the others. Therefore, the operation for only one stage is de- 

scribed. 


1-554. Consider stage 1. The signal is applied to the combination of R4Cj, 

Q1 inverts this signal. This card may be one of four different types. De- 
pending on the output card type, it will then be supplied as an output or inverted 
again for the proper logical relationship. The second inverter is identi- 

cal to the first. Note that the diode CR1 clamps the output voltage at a maximum 
value determined by Q3, CR3. Q1 (or Q2 for two inverter case) clamps at 
ground for the other extreme. The output levels remain constant until the next 
encoding begins. 


NOTE 


Trial values performed during the encoding process will appear 
at the output terminals during conversion. 


1-555. Binary Output. This card changes the internal logic levels to those re- 
quired by external equipment. (See figure 8-201.) It also changes the internal 
sign-and-absoulute-value format to either offset straight binary, one's comple- 
ment, or two's complement format. Q1 and CR3 form a zener regulated 
clamping voltage which is supplied to each stage. 


1-556. Stages 1 and 2 are identical and provide auxiliary control and digitiza- 
tion complete output signals. They are driven by the matrix. Stage 3 is the 
sign bit stage and is driven from the sign flip-flop in the DAC I card. The in- 
put is appliedto Q8 and Q9 which are complementary emitter followers to pro- 
vide increased current driving capability. The output from Q8 and Q9 drives 
inverter Q6 which in turn drives inverter Q7. The output from both inverters 
is clamped by CR7 and CR6. A jumper option from the output to either Q6 or 
Q7 provides for the choice between one or two's complement, or offset straight 
binary. 


1-557. Stages 4 through 16 are identical. Each stage is driven from a digit 
flip-flop in one of the DAC cards. Diodes CR8 and CR12 form an AND gate 
while CR10 and CR11 form an OR gate, as does CR9 and CR13. CR11 and 
CR12 are driven from the digit flip-flop, while CR8 and CR10 are driven by 
the sign stage. If the sign is positive, Q10 is saturated and the input to Q11 is 
the digit flip-flop output. If the sign is negative, the input to Q11 will be the 
logical complement of the digit flip-flop output. Thus the internal sign-and- 
-absolute-value format is changed to a straight binary format. CR14 clamps 
the output. 
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1-558. Some output codes require an additional logical inversion after Q11. In 
these cases stages 1 and 2 and 4 through 16 will have a second inverter. This 

is Q3 for stages 1 and 2 and Q12 for the other stages. These additional inverters 
operate identically to those described above. The output level from each bit 
remains constant, after the decision for that bit has been made, until the next 
encoding begins. Trial values performed during the encoding process will 
appear at the output terminals during conversion. 


1-559. POWER SYSTEM. The 846 uses six regulated power supplies operating 
from a single power transformer. A single main line fuse is located on the 
front panel. The block diagram, figure 1-149, shows primary and secondary 
power wiring. 


1-560. The digital circuitry uses plus 18-volt, minus 18-volt, and minus 6.55 
volt power. In addition, the indicator requires a high voltage supply (180 volts/ 
100 volts). These supplies are located on printed circuit assemblies. 


1-561. The secondary of transformer T1 (see figure 1-149) is rectified for 

both positive and negative voltages which are regulated to provide plus and 
minus 18 volts. The output of the minus 18-volt regulator is also used as input 
to the minus 6.5-volt regulator. The minus 18-volt regulator is conventional 
using a zener reference, differential error amplifier, and current limiting. The 
series power transistor Q7 is driven by medium power transistor Q8 which is 
driven by Q9. Q11 and Q12 make up the differential error amplifier which com- 
pares a portion of the output voltage (via voltage divider R28 through R31) to the 
reference voltage, at the anode of CR9, and adjusts the current in Q7 to main- 
tain the output voltage essentially constant. A small amount of positive feed- 
back is provided by the collector current of Q11 to reduce the low frequency 
output impedance. Transistor Q10 is reverse biased by voltage divider R23 

and R24. Q10 will conduct when the voltage drop across R22 slightly exceeds 
the reverse bias provided by R23 and R24, thus clamping the base of Q9 to the 
output limiting the maximum current. 


1-562, The minus 6.5-volt regulator is similar to the minus 18-volt regulator 
except it has no current limiting (this is provided by the minus 18-volt 
regulator and R32), no positive feedback is used, and a single driver is used 
for the power transistor. The collector supply for the driver is the voltage 
drop across CR10 and CR11. The principle of operation is the same as the 
minus 18-volt regulator. 


1-563. The plus 18-volt regulator is also similar to the minus 18-volt regulator 
except opposite polarities and complementary type transistors are used in 

the amplifier and current limiting. The power stage uses a PNP power tran- 
sistor, a diode and a NPN medium power transistor connected on a 100% feed- 
back complementary pair as the series transistor. The voltage drop across 

R6 provides the cut-off bias for Q4. Drive for the power stage is provided by 
Q3. Overload protection for the plus 18-volt and minus 18-volt supplies is 
provided by circuit breakers CB-1 and CB-2. 


1-377 


8LE-T 


100V LOAD + 


BINARY TYPE 


ae | 


p_ <8 tmoicaron assy. 
z . +1evReo 1! See ee, e-ias 
RECTIFIER @ +18V REGULATOR : BLK 20 : 
Api g a ale Qi THRU O6 f a JUOA-208 
CRiaz pc2ol aa ee 4 slee-ran 
w. BLK 20°. sigga-208 
RECTIFIER& 
—18V REGULATOR i 
ST GOPPLY ee OLE Phe. sie cerane 
= PC201 . “* 
CRE a7 V 
t -18VOR 41 


fh <——— 1128-18 AV 
BiKx2s! 
; Jil2B-27@EE 
~65V REGULATOR Lea -6.5v YEL 6 ! 


: Ju28-17 QU 
QisTHRUgiI6 | =i ts 
PC 203 Sic w & 
= © aie |b) S 
‘i a AUX « a Ow ot 
19 [\s (6) RECT. why |s@>les 
| Fe Fo] criseia B\> |>Zias 
[?) e\0 ol 2 
| “4 Oo ee ee ee oe 
Onn Ri aes 
| RECTIFIER] Wroov wOV REGULATOR als I8OV LOAD+ 
| rue reas te ae 
Us 
cris PC203 PINK 16 I 
HRU 
37" THIS Portion | °° one puR vai DECIMAL TYPE 
| ON CONVERTER (4) INDICATOR ASSY. 
[FRONT PANEL| BLU 331 10 
ta i oT MMe 3 
+20V wH 6! ee oe oe ee 


RECTIFIER At ——— JIO9A-I0GL 


+ 
+20V REGULATOR 


tpl AR Q21 THRU QZ6 <——._ sl09a-13aP 
+20V SUPPLY Gr ms 
CR228 23 <——— slosa-s ay 


JIOSA-13 QP 


—20V REGULATOR ——  JIOSB-l1aM 


Q27 THRU Q32 Jl0SB-16aT 
- P 
20V SUPPLY PC202 J109B -20aXx 


CR26827 y 
- . <——- 109 B -16 AT 
BSM1.149 


Figure 1-149. A/DC Power System Block Diagram 
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1-564. HIGH-VOLTAGE SUPPLY. Transformer T1 provides the high-voltage 
input to the regulator. (See figure 8-211.) A 100-volt zener shunt regulator 
is used for the binary displays. Selection is performed automatically by the 
display connector wiring. 


1-565. For operation as a plus 100-volt supply, the high voltage secondary of 
T1 is rectified by diodes CR15 through CR18, filtered by the choke input filter 
(L1 and C12) and regulated by the zener shunt regulator (R44 and CR19). The 
remainder of the circuit is not used for plus 100-volt operation. 


1-566. ANALOG SUPPLIES. Transformer T1 provides power for the plus 

and minus 20-volt regulators. (See figure 8-218.) These circuits are essentially 
the same as the plus and minus 18-volts supplies except that a precision zener 
diode and voltage divider is used. 


1-567. REGISTER CARD. The register card stores the address of the input 
channel to be sampled. In sequential operation the register, connected as a 
sequential counter, generates the channel address as it is advanced by clock 
pulses. The register presents the address confirm output to external equipment 
at external logic levels. Figure 1-150 is a simplified block diagram and figure 
8-215 is a detailed schematic of the card while table 1-80 shows the waveforms 
at various locations on the card. 


1-568. Register card is designed for use with multiplexers which are equipped 
for sequential only, addressable only, and both addressable and sequential 
modes of operation, and which employ either NN or PN logic. 


Logic “LL or “True "0" or ''False" 
NN -6.5 v Ov 
PN Ov -6.5 v 


1-569. Circuit changes necessitated by variations in logic type and system 

operating mode are accomplished by wiring and associated circuitry external 

to the register card. The register card contains the following principal circuits: 
a. Eight register flip-flops with input gates. 


b. Register set pulse generator consisting of a blocking oscillator and 
inverters with control gates. 


c. Reset generator with control gates. 


d. Eight logic driver stages. 
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Figure 1-150. M Register Card Simplified Block Diagram 
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& Figure 1-80. Registor Card Typical Waveforms 
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Figure 1-80. Registor Card Typical Waveforms (Cont) 
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& 1-570. BINARY SWITCH CARD, The Binary Switch Card switches any one of 
16 data input channels to a single output channel. The data input channels are 
analog signals ranging from plus 10 to minus 10 volts. The selection of input 
channel is controlled by three octal address logic signal inputs. Figure 1-151 
is a simplified block diagram and figure 8-213 is a detailed schematic of the 
binary switch card while table 1-81 shows the waveforms at various locations 
on the card. 


1-571. The card contains sixteen SPST input switch circuits, a SPST output 
switch circuit, and channel selection gating circuits. 


1-572. Each of the sixteen input switches is driven by a two-input channel 
selection gate which receives one of its inputs from the respective units matrix 
line (0 thru 7). For reference purposes, the channels are identified on the 
switch card by octal numbers 0 thru 7 and 10 thru 17. Two channels on each 
card, one in the 0 thru 7 group, the other in the 10 thru 17 group, are selected 
by each units matrix line. The second input to each channel selection gate is 
provided by a two-input tens gate. Two tens gates are included on each card, 
one enabling channels 0 thru 7, and the other channels 10 thru 17. Each tens 
gate is enabled by signals from the respective tens matrix line and the output 
of a two-input hundreds gate. The inputs to the hundreds gate are provided by 
the respective hundreds matrix line and an external sample period generator. 
© The output switch is enabled by the hundreds gate and either tens gate. 
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Figure 1-151. M Binary Switch Card Simplified Block Diagram 
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Figure 1-81. Binary Switch Card Typical Waveforms 
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@ Figure 1-81. Binary Switch Card Typical Waveforms (Cont) 
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1-573. BINARY MATRIX CARD. The binary matrix card translates the binary 
coded channel address stored in the address register to octal form for use by 
the binary switch cards and the channel indicators. The switch outputs enable 
channel select gates on the switch cards. The display outputs are amplified 
by lamp drivers to supply power for the digital lamps. Figure 1-152 is a 
simplified block diagram and figure 8-214 is a detailed schematic of a card 
circuit while table 1-83 shows the waveforms at various locations on the card. 


1-574. The binary matrix card contains the following basic circuits: 
a. Two 3 x 8 and one 2 x 4 binary-to-octal decoding matrices. 
b. Twenty lamp drivers for the front panel channel indicator lamps. 


c. Diode gates to provide feedback signals for operating the channel 
address register as a counter in the sequential mode. 


1-575. ADDRESSABLE CONTROL CARD, The addressable control card converts 
an externally supplied eight-line channel address to a sixteen-line address at 
internal logic levels. On receipt of an address set command, it enters the 
address in the register. On receipt of a sample initiate command, it generates 

a sample signal which causes the addressed input channel to be switched to the 
multiplexer output for the duration of the sample period. Table 1-83 shows the 
waveforms and figures 1-152 and 8-216 are a simplified block diagram and 

a detailed schematic of the addressable control card. 


1-576. Addressable control card is designed for use with multiplexers employing 
either NN or PN external logic (see table 1-82 below). 


Table 1-82. NN or PN External Logic 


i fa or "True" Al 8 i or "False" 


-6.5+ 1-0v 0+ 0.5 Vv 
0+ 0.5 Vv -6.5+1.0v 


Circuit changes necessitated by variations in type of external logic are accom- 
plished by wiring and associated circuitry external to the control card. 
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Figure 1-152. M Binary Matrix Card Simplified Block Diagram 
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Figure 1-153. M Addressable Control Card Simplified Block Diagram 
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Figure 1-83. Binary Matrix Card Typical Waveforms 
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Figure 1-84. Addressable Control Card Typical Waveforms 
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Figure 1-84, Addressable Control Card Typical Waveforms 
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1-577. As normally supplied, the addressable control card provides a sample S 
period of 10.5 seconds and aconvert enable delay of 5.54 seconds. These 

values may be individually adjusted, if desired, by replacement of capacitors 

contained in the card. The addressable control card contains the following 

principal circuits: 


a. Ten input logic drivers. 

b. Two output logic drivers with optional inverters. 

c. Sample period generator (delay multivibrator). 

d. Convert enable delay multivibrator. 

e. Delay line and driver. 

f. Output shunt switch and blocking oscillator driver. 
1-578. POWER SUPPLY. The power supply in the multiplexer provides three 
positive voltage supplies and a negative supply. The circuit contains a common 
step-down transformer, two full-wave rectifier circuits and four RC filter 


brute-force regulator circuits. The power supply schematic is shown in 
figure 8-212. 


1-579. The three positive voltage supplies are provided by the rectifier cir- 
cuit of CR3 and CR4. The negative supply is provided by CR1 and CR2. The 
four output circuits are conventional capacitor input filters with voltage 
regulator diodes connected as brute-force regulators. The output voltages are 
plus 12.0 volts plus or minus 5 percent, plus 6.8 volts plus or minus 5 percent 
and minus 6.8 volts plus or minus five percent. Two separate filters and 
regulators are provided for plus 6.8 volts. The circuit of R5, C6, and CR7 
provides plus 6.8 volts power for the front panel channel indicator lamps only. 
The circuit of R3, C3, and CR5 provides power for the logic and switching 
circuits, 


1-580. The power supply provides adequate power for all indicators, logic 
circuits, and up to 10 switch cards. The common return for all de voltages 

is isolated from the chassis and connected to terminal board TB3-2, located 

on the power transformer mounting bracket. The ground wire from the a-c 
power line is connected to TB 3-5 on the same terminal board. A-C input 
power to the supply is 105 to 125 volts rms, 58 to 62 cps, at 30 watts maximum. 


1-581. DIGITAL DATA COMPARATOR. The Digital Data Comparator (see 
figure 1-154) is a device used to produce a correction signal which is the phase 
difference between the two input signals. The comparator card contains eight 
identical circuits requiring one card space in a standard card bin. 
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1-582. The comparator contains a transistor switch with the base biased at 

zero by a negative six-volt square wave on one input and a positive six-volt square 
wave on the other input. The capacitive inputs improve the high frequency response 
of the transistor. The emitter diodes isolate one input signal from the other and 
allows the emitter-base circuit of the transistor to conduct only when a positive 
signal appears at the input. The output is a pulse clamped at minus six volts and 
equal in time length to the time difference of the two output phase input signals. 

If the input signals are in phase no correction signal will appear at the output . 

The comparator is used to produce a correction signal used to bring two out of 
phase signals back in phase with each other. 


Table 1-85. Digital Data Comparator Specifications 


Input Characteristics Output Characteristics 


(per comparator) (per comparator) 


Inputs to the comparator are The output of the comparator is a 
two square wave voltages, in phase difference of the two input 
the form of digital data, one of signals. The output amplitude is 
plus 6 volt amplitude the other minus 6 volts. 
of minus 6 volt amplitude. 

Special Requirements 
Frequency Response aaa a aaa 
(per comparator) None 


N/A 

Power Requirements 
+12 VDC 

-18 VDC 

- 6 VDC 


Construction 


Inputs Outputs 


#1A, 1B #1 
#2A, 2B #2 
#3A, 3B #3 
#4A, 4B #4 
#5A, 5B #5 
#6A, 6B #6 
#1A, 7B #7 
#8A, 8B #8 
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Figure 1-154. Digital Data Comparator 


1-394 


SM6A-41-1-1 


@ 1-583. PULSE AMPLIFIER. The pulse amplifier card (see figure 1-155) isa 
device used to develop two analog signal levels, one of which is 180° out of 
phase with the other, at the rate of the incoming step function. The pulse ampli- 
fier card contains one amplifier requiring one card space in a standard card 
bin. 


1-584. The output signals of the pulse amplifier are analog signals of 20 volt 
amplitudes at plus and minus 10 volt levels. The first single transistor stage 

is designed to accept a minus six volt step function or square wave with a maxi- 
mum time base of approximately five milliseconds. The output of the first stage 
feeds two operational amplifiers connected in series, both of which are inverters, 
producing the two desired analog levels. 


Table 1-86. Pulse Amplifier Specifications 


Output Characteristics 


Input Characteristics 
(each operational amplifier) 


Input square wave voltage: -6 volts Load resistance: 10 K-ohms 


Maximum time base: 5 milli- Output voltage: +10 V PP 
seconds Minimum output current: +20 milli- 
amps PP 


Power Requirements 


+24 VDC at 75 milliamps 
-10 VDC at 10 milliamps 


Special Requirements 


Operating temperature range: 
-25°C to + 85°C 


Construction Pins 


1. +24 VDC 
2. -24 VDC 9 
3. -10 VDC 31 
4. -10 V return 

ground #1 33 
5. ground #2 25 
6. ground #3 -5 
7. ground #4 a, is 
8. input 35 
9. output #1 29 
10. output #2 3 
11. all other not used 
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Figure 1-155. Pulse Amplifier 
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& 1-585. COAX DRIVER AND COAX TERMINATOR. The coax driver and coax 
terminator (see figures 1-156 and 1-157) are used with a coax cable system 
with signal power loss over a long length of cable. The coax driver is used 
to drive the signal up to 200 feet through RG195 A/U coax cable delivering 
+0.5 volts minimum. at the end of the cable. The coax terminator is used to 
detect this +0.5 volt minimum voltage and apply a 6 volt step function to the 
load. The coax driver card contains six identical circuits and the coax ter- 
minator card contains four identical circuits. Each card requires one card 
space in a standard card bin. 


1-586. The input into the coax driver card is a 0 volt to minus 6 volt step 
function which turns the emitter follower on, allowing the output to reach 
minus 0.5 volts. When the input steps from minus 6 volts to 0 volts, the 
transistor turns off permitting the line to rise to plus 0.5 volts. 


1-587. The coax terminator card supplies a 110 ohm termination for the coax 
line and functions as a normal NAND gate. 


1-588. The signal is inverted when it is sent through the coax driver-coax 
terminator combination and appears at the output of the terminator as a minus 
six volt to Zero volt step function. 
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Table 1-87. Coax Driver and Coax Terminator Specifications 


Input Characteristics Output Characteristics 


(per driver and terminator) (per terminator) 


Input to the coax driver is step The output from the coax terminator 
function from 0 volts to minus will be a step function varying from 
6 volts. The output from the minus 6 volts to 0 volts. 

coax driver and the input to the 

coax terminator is plus 0.5 Frequency Response ( per driver and 
volts to minus 0.5 volts. The terminator) 

driver input impedance is 2.7 

K ohms and that of the Up to 1 MC 


terminator is 110 ohms. 
Special Requirements 
Power Requirements (per unit) Ng a ae Fh Sas 
ee eS ee ee The coax driver and the coax terminator 


Coax Coax must be used as a pair and connected 
driver Terminator to a RG195 A/U cable length between 
a maximum of 200 feet and a minimum 
+12 VDC -6 VDC of 100 feet. 
-18 VDC +12 VDC 
-18 VDC 


Construction 


Coax 
Terminator 


Coax 
Driver 


Input 


Input 


#1 22 #1 6 
#2 26 #2 8 
#3 28 #3 10 
#4 30 #4 12 
#5 32 
#6 34 Output 
Output #1 20 
#2 24 
#1 6 #3 28 
#2 8 #4 30 
#3 10 
#4 12 Power 


#5 14 


Power 
+12 VDC 4 -18 VDC 2 
-18 VDC 2 
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BSM1-156 


Figure 1-156. Coax Driver 
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BSM1-157 


Figure 1-157. Coax Terminator 
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1-589. DIGITAL TO ANALOG LEVEL SWITCH. The D/A level switch card 
(see figure 1-158) converts a digital signal level into an analog signal level 
operating at the rate of the incoming digital signal. The level switch card 
contains three level switches requiring one card-space in a standard card bin. 


1-590. The level switch contains two transistorized stages of operation. The 
first or input stage contains two transistor switches and a collector switch which 
turns on an emitter switch at the rate of the incoming signal. The output of the 
first stage is a level, switching from approximately minus 12 volts dc to plus 

12 volts dc. The output stage contains two similar transistors connected in 
push pull fashion with an adjustable input. The adjustable input allows the 

output of the level switch to be adjusted for a zero reference. The maximum 
amount of adjustment will allow the output of the level switch to switch from 
either a Zero to plus ten volts dc or Zero to minus ten volts dc at the rate of the 
incoming signal. 
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Table 1-88. Digital to Analog Level Switch Specifications 


Input Characteristics 
(per switch) 


Output Characteristics 
(per switch) 


Digital input signal: +6 volts Output voltage level (adjusted): 
Input impedance: 1.5 K ohms -10Vto+10V ~— 
Maximum output current: 


Frequency Range (per switch) approximately 300 milliamps 


Approximately 200 kc to 3 MC Special Requirements 


Power Requirements Output voltage level adjustment 
+12 VDC at approximately 
20 milliamps 

+18 VDC at approximately 
20 milliamps 

+10 VDC at 300 milliamps 
maximum 


Construction 


Input Outputs 


#1 32 #1 11 
#2 35 #2 9 
#3 #3 


Power 


+18 VDC 8 
-18 VDC 2 
+12 VDC 4 
-12 VDC 30 
+10 VDC 12 
-10 VDC 14 
D-C Power 

Return 5 
Reference 

Ground 
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ATH CZP202 
RTNC2P202 


ee 
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Figure 1-158. Digital-to-Analog Level Switch 
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1-591. DBO LEVEL SWITCH. The DBO level switch (see figure 1-159) is a device & 


used to re-establish the plus six volt d-c signal power level of digital bits. The 
level switch output is the plus six volt d-c supply voltage being switched at the 
rate of the incoming signal. The level switch card contains six switches and re- 


quires only one card space in the bin. 


1-592. The level switch contains two transistor switches, the first is a medium 
power switch designed to receive a low power signal, the second is a switch 
designed to connect the plus six volt d-c power supply to the output at a rate up to 
one MC. The output current is limited by the maximum collector current of the 
output transistor which in this case is approximately 300 ma. The input to the 
level switch operator is between minus six volt dc with the output off and Zero 
volts dc with the output on, switching at a rate up to one MC. The firing voltage 
on the input, to turn the transistor on, is approximately minus 3.7 volts. 


Table 1-89. DBO Level Switch Specifications 


Input Characteristics 
(per switch) 


Input to the level switch is a 
digital bit or step function 
between plus 3 to plus 6 volts 
in amplitude. The input 
impedance is approximately 
2.2 K ohm. 


Frequency Response (per switch) 


Up to 1 MC 
Construction 


Input Pin Output Pin 
#1 24 #1 35 
#2 22 #2 36 
#3 20 #3 33 
#4 18 #4 32 
#5 16 #5 31 
#6 14 #6 29 


Power 


+12 VDC 
-18 VDC 
+ 6 VDC 
- 6 VDC 
DC Pwr. Rtn. 


1-404 


Output Characteristics 


(per switch) 


The digital bit level re- 
established at plus 6 volts 
with output current of 
approximately 300 ma 


Special Requirements 
(per switch) 


None 

Power Requirements 
+12 VDC 

-18 VDC 


+ 6 VDC 
- 6 VDC 
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Figure 1-159. DBO Level Switch 
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1-593. LAMP DRIVER. The lamp driver card (see figure 1-160) is a device & 
used to drive a lamp or group of lamps with any digital or analog signal op- 

erating at the on-off rate of the lamp. The lamp driver card contains four lamp 

drivers requiring one card space in a standard card bin. 


1-594, The lamp illumination is a function of the input voltage amplitude. If 
the input voltage is too large, the lamp illumination can be decreased by ad- 
justing the dimming supply voltage or vice-versa. 


1-595. The first switching stage is designed to hold the driver in a "off" con- 
dition, with no input signal. The second switching stage is designed to adjust 
the amount of current flow through the lamp and is dependent upon the amplitude 
of the incoming signal. The emitter of the second stage switch is also connected 
to a variable dimming supply voltage, which will allow the lamp illumination to 
be adjusted either manually or automatically. The dimming supply voltage is 
common to all four lamp drivers on the card. 
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Table 1-90. Lamp Driver Specifications 


Output Characteristics 
(per driver) 


Input Characteristics 
(per driver) 


Digital signal input: +6 volts Dependent upon lamp used 

Analog signal Input: +10 volts Second stage transistor dissapation 
(Pc): 2W 

Power requirements (per driver) 


+26 VDC 
-18 VDC 
- 6 VDC 


Construction 


Input Pins Power Pins 


#1 12,13  +26VDC 17, 18, 19, 20 
#2 0,11 -18¥DC 2 


- 6VDC 3 


Dimming supply voltage 


Pins 7, 8, 9 
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Figure 1-160. Lamp Driver 
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1-596. POWER SUPPLY, MODEL PB-30. The power supply, Model PB-30, is 

a small, integrally packages unit that can be mounted directly in an S-BLOC. 

The PB-30 supplies current at the three S-PAC digital voltage levels (plus 12 volts, 
minus 6 volts and minus 18 volts) and can drive approximately one BLOC of 
S-PACs. The number of PACs that can be powered from the supply depends on 

the current requirements of the PACs used. 


1-597, Line voltage is applied and S-PAC voltages are taken through the print- 
ed circuit board pin connections. No additional output power wiring is needed 
since output power pin numbers correspond to the standard S-PAC input power 
pin numbers, and the power pins are jumpered together on the BLOC. Pin 2 
on the power supply and pin 2 on any S-PAC represent minus 18 volts. 


1-598. The PB-30 (see figure 8-293) contains two dynamically regulated circuits 
and one Zener regulated circuit, which combine to provide the three S-PAC 
voltage levels. The rate current output for each voltage is proportional to 

the relative currents required ina system. The minus 18 volt supply section 
consists of a full-wave rectifier, filter, output sampler, error detector, control 
circuit, and a series regulated output stage. The voltage adjustment potentio- 
meter allows a-variable portion of the output voltage to be sampled and compared 
in the feedback circuitry, and produce an adjustable output voltage. . 


1-599. The minus 6 volt supply section is similar to the minus 18 volt section, 
except that a parallel regulated output stage is used. This type of regulation 
allows the supply to furnish the reverse current flow (clamp current) required 
by an S-PAC system. A 12-volt Zener diode is used to provide the regulated 
plus 12 volt output. The supply GND is connected internally to the chassis. 
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Table 1-91. PB-30 Specifications 


Input Power Requirements Stability 


Voltage: 117 V +5% (Pins 31 Better than +1% 
and 34) 
Frequency: 55 to A (max.) Ripple 


Output -18 VDC 75 mv (max.) 
- 6 VDC 75 mv (max.) 
-18 VDC 0to1.5A +12 VDC 100 mv (max.) 
- 6 VDC 0 to 0.8 A (reverse 
current) Operating Temperature Range 
+12 VDC 0to 0.2 A 


0°C to 50°C at full load 


Voltage Adjustment 


Regulation 
-18 VDC +5% Gor 


- 6 VDC +5% Better than +2% 
+12 VDC None 


1-600. POWER SUPPLY MODEL RP-32. The S-PAC power supply, Model 
RP-32, is a integrally packaged, regulated power source containing three S-PAC 
voltages with proportioned current capability. The supply is substantially de- 
-rated at rated load and can be operated safely at full load over their specified 
environmental temperature range. The supply employs ferroresonant trans- 
formers to minimize the effects of line voltage variations and use high-gain, 
solid-state regulator circuits to achieve the excellent ripple, regulation, and 
stability specified. The power supply is stacked to provide the minus 6-volt 
reverse current required by the S-PACs. The power supply schematic is 

shown in figure 8-294. 
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Table 1-92. RP-32 Specifications 


Input Power Requirements Output Voltage and Load Current 


Input voltage: 105 to 125 volts rms -18 VDC 0 to 20 amp 
Frequency: 58 to 62 cps, single phase - 6 VDC 0 to 20 amp (reverse) 
12 VDC 0 to 3 amp 


Input Line Current Regulation 
6.2 amp (max.) Better than 0.75% for load 
(0 to maximum) and line voltage 
Stability change 
0.03%/°C from 10°C to 50°C Ripple 
Source Impedance Less than 75 mv peak-to-peak 
at full load 


Consistent with regulation: 


Z ox Ambient Temperature 
L 
General Rated operation is from 10°C to 
50°C at full load. All semiconductors 
A-C and d-c power-on indicators are rated not to exceed junction 
are provided. temperature of 80°C at full load and 
maximum ambient temperature, When 
D-C outputs are protected by fast- mounted in a relay rack, there must 
acting circuit breakers and an be a 2-inch vertical clearance above 
indicator is provided to indicate or below the supplies. 


d-c power failure. 


The supply is factory preset. 
Screwdriver adjustment is 
provided for recalibration if 
necessary. (Range of ad- 
justment is 2%). 


Provision is made for one output 
terminal per 2-ampere rating of 
minus 18-volt supply. This allows 
individual power wiring to each 
S-BLOC, if desired. 


Supply is floating with respect to 
chassis. Chassis ground terminal 
is provided. 
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SECTION II 


FUNCTIONAL TEST 


2-1. GENERAL, 


2-2. This section contains a recommended method of determining whether 
or not the AMS and/or its subsystem are functioning according to minimum 
performance standards. The method given is not to be construed as the 

only way of testing the simulator, but it does permit the most thorough check 
in a mimimum amount of time. 


2-3, To determine the operating performance of the simulator or an 
individual subsystem, set up the initial conditions, run the appropriate 
program, and observe the results as given in paragraphs 2-21 through 2-159. 


2-4, If an area or subsystem performs in a substandard manner, refer to 
Section III, Trouble Analysis, to further isolate the trouble to a malfunctioning 
subassembly, module, or component, 


2-5. Included in this section are the normal procedures for applying and 
removing power to the simulator and its subsystems. Also, an emergency 
power removal sequence is included. 


2-6. Control and indicator function lists (table 2-3) are included as an aid 
to maintenance personnel and lists the controls and indicators with their 
circuit functions. 


2-7, POWER ON AND OFF SEQUENCE, 


2-8. Various circumstances dictate that a particular subsystem or the 
entire simulator be disconnected from its power source before |maintenance 
personnel may proceed with preventive or corrective maintenance. The 
following portion of this section contains the manual and automatic sequences 
for turning the simulator on and off. 


2-9. There are two methods of distributing power throughout the simulator: 
manual and automatic. In the manual mode, all power applications are con- 
trolled manually via the circuit breakers. In the automatic mode, the first 
power applications are manually controlled and the remainder are automatic. 


d 


at Non" 


ie. 
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NOTE 


The following must be observed during turn-on and/or turn off 
to prevent equipment damage. 


a. 400-cycle power to the computer (CB5 in cabinet 32) must 
be turned on before computer turn on. The power must be 
turned off after computer turn off. 

b. All Data Conversion circuit breakers in cabinet 37 must 

be at "on" before the Data Conversion circuit breaker in cabinet 
33 is turned "on", 

c. The 26-volt power supply circuit breaker (CB3 in cabinet 37) 
must be "on" before the subsystem indicators in cabinet 33 

are actuated. ; 


d. Before applying power to the peripheral equipment, circuit 
breakers 8, 10, 12, and 26 in cabinet 37 must be "'on". 


POWER ON SEQUENCE, 


MANUAL SEQUENCE, To apply power manually to the simulator 
subsystems, proceed with the following: 


Position the Utility Power circuit breaker (CB4 in cabinet 32) at 


Place all utility circuit breakers in cabinet 37 at "on". 
Position Main Power circuit breaker (CB9) at "on". 


Position the desired subsystem circuit breakers in cabinet 32 


Depress the desired subsystem "power on" buttons on cabinet 33 


(allow 10 second intervals between actuations),. 


2-12, 


AUTOMATIC SEQUENCE, To replace some of the manual power 


application procedures with automatic procedures, proceed as follows: 


a. 


b. 


Be certain the Mode Selector switch in cabinet 33 is at "MANUAL", 


Position all circuit breakers on cabinet 32 and the Utility circuit 


breakers on cabinet 37 at "on". 


Ce 
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Position the Mode Selector at "AUTO". 
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& d. Depress the "main power on" button on cabinet 33. 


e. Position the necessary circuit breakers on cabinets 33 and 37 at "on" 
to energize the desired subsystems. 


NOTE 
For a more rapid turn-on procedure, leave all circuit 
breakers at "on" and, with the Mode Selector at "AUTO", 
depress the "main power on" button in cabinet 33. 
2-13, POWER OFF SEQUENCE, 
2-14. MANUAL SEQUENCE, To remove power to any unit, depress the 


"power off'' button on the desired unit or that particular subsystem's 
"main power off" button on cabinet 33. 


NOTE 


When power to the telemetry subsystem is turned off, the 
_ Switches listed in table 2-1 must be turned off before power 
& is restored to the subsystem. 


v-Z 


Location 


30A2A12 


29A6A1 


34A1A4A1 


34A2A9 


Table 2-1. 


Set To OFF 


ON-OFF 


PCM pushbutton 
(extinguished ) 


ON-OFF 


ON-OFF 


Type of Power 


+20 volts dc, 
-20 volts dc, 
and +6 volts dc 


115 volt, 3 phase, 
400 cps 


+12 volt dc, -18 
volt dc, -6 volt dc 


115 volt, 60 cycle to 
400 cycle converter 


T/M Subsystem Power Switches 


Controls Power To 


Line drivers 30A2A1 and 
6-volt readout lamps on 
29A4A1 


PCM unit No. 2 30A2A2 


’ 


Hardware signal conditioners 
(resistor networks and relays) 


Cabinet 30 
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€ 2-15. AUTOMATIC SEQUENCE, The procedure for automatically removing 
power from the entire simulator can only be done by depressing the ''main 
power off" button in cabinet 33. 


2-16. EMERGENCY POWER OFF SEQUENCE, 


2-17. To remove power in an emergency, depress the "emergency off"' 

button on an end of row cabinet (cabinets 10, 18, 28, 30, 32, 45, 61, 63, 64, 70, 
73, 75, 77, 81, and 84) which is a control cabinet. This will cause the power 
sequence control relays to drop out, thereby removing power to all subsystems 
in the same manner as the power off sequence. 


2-18. PANEL COMPONENT FUNCTION, 


2-19. Tables 2-3 and 2-4 and illustrations (figures 2-1 through 2-119) are 
included to identify and illustrate the controls and indicators that are integrally 
associated with the computer oriented functional tests. The table gives the 
circuit function associated with each of the panel components. 


2-20. The following table (table 2-2) lists the panels that are very similar 
in appearance and function but are mounted in various locations. Each panel 
is included only once, with the exception of the T/M console panels, and for 

® information concerning a repeated panel, the reader must refer to the 
illustrated panel. 


Table 2-2. Repeater Panels 


Illustrated Panels Similar Panels 


15A5 16A15 
17A6 
19A6 


20A6 


19A2 
29A6A2 


18A29 
19A4 


19A5 


ee 


9-2 


Control or Display 
ALTIMETER 


ACCELEROMETER 


FDAI BRIGHTNESS 


FCSM AUTO/OVERRIDE 


FCSM ON/OFF/RESET 


FDAI SELF TEST/OFF 


L/V AOA/SPS Pc 


L/V AOA/SPS Pc 


Description 


Indicator 


Indicator 


Control Rheostat 


Toggle Switch 


Table 2-3. Panel Components 


Panel and 
Component 
No. 


Figure 
Number 


1A1-M1 2-1 


1A2-M1 2-2 


1A2-R1 


1A2-S1 


Toggle Switch 


Toggle Switch 


Indicator 


Toggle Switch 


1A3-M1 


1A3-S1 


Function 


Inputs from synchro 
B1 in cabinet 36A1A1A6 


Receives D/A from 
DCE 


Varies +5 Vdc to lighting 
of. FDAI on panel 1A4 


Inputs DBI to computer 
and lights DS2 or DS3 on 
IOS panel 18A4 


Inputs DBI to computer 
and lights DS3 or DS4 on 
IOS panel 18A4 


T-T-TP-VONS 


Inputs DBI to computer 
and lights DS1 on IOS 
panel 18A4 


Receives D/A from DCE 


Inputs DBI to the computer 
and +26 volts to DS13 and 
DS14 on panel 18A16 in 
the IOS 


L-Z 


Table 2-3. 


Control or Display Description 


MASTER ALARM Indicator Switch 
Light 


ABORT Indicator Light 
SPS GIMBAL MOTORS Toggle Switch 


PITCH 1 START/ON/OFF 


SPS GIMBAL MOTORS Toggle Switch. 
PITCH 2 START/ON/OFF 


SPS GIMBAL MOTORS YAW Toggle Switch 
1 START/ON/OFF 


SPS GIMBAL MOTORS YAW Toggle Switch 
2 START/ON/OFF 


Panel Components (Cont) 


Panel and 
Component’ Figure 
No. Number 


1A3-SDS1 2-3 


1A3-DS1 


1A3-S2 


1A3-S3 


1A3-S4 


1A3-S5 


Function 


Receives DBO from the 
computer and inputs DBIM 
to the computer 


Receives DBO from the 
computer 


Energizes relays K1 and 
K2 in cabinet 35A1A7A1 
and inputs +26 volts to DS1 
and DS2 on panel 18A16 in 
the IOS 


Energizes relays K3 and K4 
in cabinet 35A1A7A1 and 
inputs +26 volts to DS3 and 
DS4 on panel 18A16 in the IOS 


Energizes relays K3 and K4 
in cabinet 35A1A2A19 and 
inputs +26 volts to DS5 and 
DS6 on panel 18A16 in the IOS 


Energizes relays K3 and K4 
in cabinet 35A1A7A2 and 
inputs +26 volts to DS7 and 
DS8 on panel 18A16 in the IOS 


T-T-T?-V9NS 


8-2 


Control or Display 


SPS INJECT PRE- 
VALVES A ON/OFF 


SPS INJECT PRE- 
VALVES B ON/OFF 


FDAI 

MIN - SEC 

L/V RATE, L/V GUD, 
L/V ENGINES 

LIFT OFF/NO AUTO 


ABORT 


LES MOTOR FIRE 


CANARD DEPLOY 


ADPT SEP 


Table 2-3. Panel Components (Cont) 


Description 
Toggle Switch 


Toggle Switch 


Indicator 


Digital Indicator 


Indicator Light 


Indicator Switch 
Light 
Switch Light 


Switch Light 


Switch Light 


Panel and 
Component No, 


1A3-S6 


1A4-M1 


1A5-Al 
1A5-A2 


1A5-SDS1 


Figure 


“Number Function 


2-3 


Inputs DBI to the 
computer and +26 volts 
to DS9 on panel 18A16 
in the IOS 


Inputs DBI to the 
computer and +26 volts 
to DS10 on panel 18A16 
in the IOS 


Receives D/A from DCE 


Receives inputs from 
DWOR in DCE 


Receives DBO from 
the computer 


Receives DBO from the 
computer and inputs DBIM 
to the computer 


Inputs DBIM to the 
computer and lights DS2 
on panel 18A19 in the IOS 


Inputs DBIM to the 
computer and lights DS3 on 
panel 18A19 in the IOS 


Inputs DBIM to the 
computer and lights DS4 on 
panel 18A19 in the IOS 
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Table 2-3. Panel Components (Cont) 
Panel and Figure 
Control or Display Description Component No. Number Function 
APEX COVER JETT Indicator Switch 1A5-SDS2 2-5 Receives DBO from the 
Light computer, inputs DBIM to 
the computer, and lights 
DS5 on panel 18A19 in the 
IOS 
DROGUE DEPLOY Switch Light 1A5-S4 2-5 Inputs DBIM to the 
computer and lights DS6 on 
panel 18A19 in the IOS 
MAIN DEPLOY Switch Light 1A5-S5 2-5 Inputs DBIM to the computer 
and lights DS7 on panel 
18A19 in the IOS 
LOCK/UNLOCK Thumb Switch 1A5-S6 2-5 Inputs +26 volts dc to DS8 on 
panel 18A19 in the IOS 
FDAI ALIGN Indicator Switch 1A6-SDS1 2-6 Inputs DBI to the computer 
Light and lights DS1 on panel 18A17 
in the IOS 
ATT SET/OFF Toggle Switch 1A6-S1 2-6 Inputs DBI to the computer 
and lights DS2 on panel 18A17 
in the IOS 
ATTITUDE SET Indicator 1A6-A1 2-6 Inputs DWI to DCE 
ROLL/PITCH/YAW 
ATTITUDE SET ROLL/ Thumbwheel 1A6-R3-R5 2-6 Inputs A/D to DCE 
PITCH/YAW 
Thumbwheel 1A6-R1 2-6 
fs Rheostat 
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OT-Z 


Control or Display 


PITCH 


GIMBAL POSITION 
4 REMAINING 
THRUST ON 
DIRECT ULLAGE 


NORMAL/DIRECT ON/OFF 


QB V SET 
DIRECT RCS ON/OFF 


LIMIT CYCLE ON/OFF 


Table 2-3, Panel Components (Cont) 


Panel and 
Description Component No. 


Thumbwheel 1A6-R2 
Rheostat 


Indicator 1A6-M1 


Digital Indicator 1A7-Al1 


Indicator Switch 1A7-SDS1 
Light 


Indicator Switch 1A7-SDS2 
Light 


Lever-Lock 1A7-S2 
Toggle 


Thumb Switch 1A7-S1 
Toggle Switch 1A8-S1 


Toggle Switch 1A8-S2 


Figure 


2-6 


2-6 


2-7 


2-7 


2-7 


2-7 


2-7 


2-8 


2-8 


Number Function 


Inputs A/D to DCE 


Receives D/A from DCE 


Inputs DBI and DWI to 
the computer 


Receives DBO from the 
computer, inputs DBIM to 

the computer and lights 

DS2 on panel 18A21 in the IOS 


Receives DBO from the computer, 
inputs DBIM to the computer, and 
lights DS1 on panel 18A21 in the 
IOS 


Inputs +26 volts dc to DS3 or 
DS4 on panel 18A21 in the IOS 
and energizes relays K1 and K2 
in cabinet 35A1A7A11 


Energizes relays K1, K2, K3, or 
K4 in cabinet 36A1A2A15 


Inputs DBI to computer and 
lights DS1 on IOS panel 18A20 


Inputs DBI to computer and 
lights DS2 on IOS panel 18A20 
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_ Control or Display 


ATT DEADBAND 
MAX/MIN 


.05 G ENTRY/OFF 


LCL VERT/OFF 


A V/OFF 


G&N/SCS 


ATTITUDE/MONITOR/ 
ENTRY 


AC ROLL/OFF 


RATE GYRO ROLL 
NORMAL/BMAG 


RATE GYRO PITCH 
NORMAL/BMAG 


Table 2-3. 


Description 
Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Panel and 


Component No. 


1A8-S3 


1A8-S8 


1A8-S9 


1A8-S10 


1A8-S11 


1A8-S12 


1A8-S13 


1A8-S4 


Panel Components (Cont) 


Figure 


Number 


2-8 


Function 


Inputs DBI to computer and 
lights DS3 or DS4 on IOS 
panel 18A20 


Inputs DBI to computer and 
lights DS5 on IOS panel 18A20 


Inputs DBI to computer and 
lights DS6 on IOS panel 18A20 


Inputs DBI to computer and 
lights DS7 on IOS panel 18A20 


Inputs DBI to computer and 
lights DS9 or DS10 on IOS 
panel 18A20 


Inputs DBI to computer and 
lights DS10, DS11, DS12 on 
IOS panel 18A20 


Inputs DBI to computer and 


lights DS19 on IOS panel 18A20 


Inputs DBI to computer and 
lights DS13 or DS14 on IOS 
panel 18A20 


Inputs DBI to computer and 
lights DS15 or DS16 on IOS 
panel 18A20 
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Table 2-3. Panel Components (Cont) 


i) 
na Panel and Figure 
= Control or Display Description Component No. Number Function 


RATE GYRO YAW Toggle Switch 1A8-S6 328 Inputs DBI to computer and 
NORMAL/BMAG lights DS17 or DS18 on IOS 
panel 18A20 


ELS LOGIC/OFF Toggle Switch 1A8-S7 2-8 Inputs DBI to computer and 
lights DS37 on IOS panel 18A20. 


SCS CHANNEL B&D ROLL/ Toggle Switch 1A8-S14 2-8 Inputs DBI to computer and 
OFF lights DS20 on IOS panel 18A20. 


SCS CHANNEL PITCH/OFF Toggle Switch 1A8-S15 2-8 Inputs DBI to computer and 
lights DS21 on IOS panel 18A20 


SCS CHANNEL YAW/OFF Toggle Switch 1A8-S16 2-8 Inputs DBI to computer and 
lights DS22 on IOS panel 18A20 


DIGITAL EVENT-TIMER Toggle Switch 1A8-S17 2=8 Inputs DBI to computer and 
RESET/UP/DOWN lights DS23, DS24, or DS25 on 
IOS panel 18A20 


DIGITAL EVENT-TIMER Toggle Switch 1A8-S18 2-8 Inputs DBI to computer and 
START/ON/STOP lights DS26, DS27, or DS28 on 
IOS panel 18A20 


DIGITAL EVENT-TIMER Toggle Switch 1A8-S19 2-8 Inputs DBI to computer and 
MIN TENS/OFF/UNITS lights DS29 or DS30 on IOS 
panel 18A20 


DIGITAL EVENT-TIMER Toggle Switch 1A8-S20 2-8 Inputs DBI to computer and 
SEC TENS/UNITS lights DS31 or DS32 on IOS 
panel 18A20 


Inputs DBI to computer 


Toggle Switch 1A8-S21 


COUCH UNLOCK 


T-T-TP-VOWNS 


Table 2-3. Panel Components (Cont) 


Panel and Figure 
Control or Display Description Component No. Number Function 
CM PROP JETT LOGIC/ Toggle Switch 1A8-S22 2-8 Inputs DBI to computer and 
OFF lights DS34 on IOS panel 18A20 
CM PROP JETT DUMP/ Toggle Switch 1A8-S23 2-8 Inputs DBI to computer and 
orn lights DS35 on IOS panel 18A20 
CM PROP JETT PRUGE Toggle Switch 1A8-S24 2-8 Inputs DBI to computer and 
lights DS36 on IOS panel 18A20 
VARIOUS NOMENCLA- Indicator Lights 1A10-Al 2-9 Receives DBO's from the computer 
TURE 
VARIOUS NOMENCLA- Indicator Lights. 1A11-Al1 2-10 Receives DBO's from the computer 
TURES ~ 
= 
CAUT/WARN POWER Toggle Switch 1A11-S1 2-10 Energizes relays K3 and K4 in > 
1/OFF/2 cabinet 35A1A2A13, and lights ib 
DS14 and DS15 on panel 18A7 in 1 
the IOS 1 
—_ 
CAUT/WARN MODE Toggle Switch 1A11-S2 2-10 Inputs DBI to the computer and 
CSM/CM lights DS16 or DS17 on panel 
18A7 in the IOS 
S/M RCS, C/M RCS TEMP Indicator 1A12-M1A Fault Receives D/A from DCE 
PKG/He TEMP . 
S/M RCS, C/M RCS PRESS Indicator 1A12-M1B 2-11 Receives D/A from DCE 
He/He 
S/M RCS, C/M RCS PRESS Indicator 1A12-M2A 2-11 Receives D/A from DCE 
MANF/F 


oo C/M RCS PRESS OX Indicator 1A12-M2B 2-11 Receives D/A from DCE 


vI-Z@ 


Control or Display 


PROPELLANT 
QUANTITY /OXIDIZER/ 
FUEL 


RCS INDICATORS 


MISSION ELAPSED TIME 
TANK PRESSURE Hp 1 
TANK PRESSURE Hp 2 
TANK PRESSURE Op 1 
TANK PRESSURE Op 2 
TANK QUANTITY Hy 1 
TANK QUANTITY Hg 2 
TANK QUANTITY 0, 1 
TANK QUANTITY O, 2 
GLY EVAP STEAM PRESS 
PRESS GLY DISCH 


GLY ACCUM QUANTITY 
WATER QUANTITY 


Table 2-3. 


Panel and 
Description Component No. Number 


Digital Indicator 1A12-M3 


Rotary Switch 


Indicator 
Indicator 
Indicator 
Indicator 
Indicator 
Indicator 
Indicator 
Indicator 
Indicator 
Indicator 
Indicator 


Indicator 
Indicator 


1A12-S1 


1A12-M4 

1A13-M1A 
1A13-M1B 
1A13-M2A 
1A13-M2B 
1A13-M3A 
1A13-M3B 
1A13-M4A 
1A13-M4B 
1A13-M5A 
1A13-M5B 


1A13-M6A 
1A13-M6B 


Panel Components (Cont) 


Function 
Receives DBO and DWOR 


from the computer 


Inputs DBI to the computer and 
lights SDS1 through SDS6 on panel 
18A10 in the IOS 

Receives DWOR from the computer, 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 


Receives D/A from DCE 
Receives D/A from DCE 


T-T-T?-V9IWS 


Control or Display 
FLOW O, 

4 P SUIT COMPR 

ECS RAD TEMP OUT 
GLY EVAP TEMP OUT 
TEMP SUIT 
TEMP CABIN 
PRESS SUIT 
PRESS CABIN 
PART PRESS CO 


2 


C/W NORMAL/BOOST/ 
ACK 


Table 2-3. 


Description 
Indicator 
Indicator 
Indicator 
Indicator 
Indicator 
Indicator 
Indicator 
Indicator 
Indicator 


Toggle Switch 


A oe 1 AUTO/OFF/ Toggle Switch 
O 


Hg HEATERS 2 AUTO/OFF/ Toggle Switch 


ON 


Panel Components (Cont) 


Panel and 
Component No. 


1A13-M7A 
1A13-M7B 
1A13-M8A 
1A13-M8B 
1A13-M9A 
1A13-M9B 
1A13-M10A 
1A13-M10B 
1A13-M11 


1A13-S1 


1A13-S2 


1A13-S3 


Figure 


Number Function 


Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Receives D/A from DCE 
Energizes relays K3 and K4 in 
cabinet 35A2A2A21, and lights 
DS1, DS2, or DS3 on panel 
18A11 in the IOS 

Energizes relays K3 and K4 in 
cabinet 35A1A3A1, and lights 
DS4 or DS5 on panel 18A11 in 
the IOS 

Energizes relays K1 and K2 in 
cabinet 35A1A3A3 and lights 


DS6 or DS7 on panel 18A11 in 
the IOS 


T-T-T?-VOWS 


Control or Display 
POWER PTT/OFF/VOX 


S-BAND T/R/OFF/REC 


HF T/R/OFF/REC 


VHF-AM T/R/OFF/REC 


Table 2-3, 


Description 
Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


INTERCOM T/R/OFF/REC Toggle Switch 


O, HEATERS 1 AUTO/OFF/ Toggle Switch 


O 


Panel Components (Cont) 


Panel and 


Component Figure 


No. 


1A13-S4 


1A13-S5 


1A13-S6 


1A13-S7 


1A13-S8 


1A13-S9 


Number 


2-12 


2-12 


Function. 


‘Lights DS8 or DS9 on panel 


18A11 in the IOS and energizes 
relays K4 and K3 in cabinet 
39A1A2A10 


Lights DS10 or DS11 on panel 
18A11 in the IOS and energizes 
relay K1 in cabinet 39A1A5A20 
and K3 in cabinet 39A1A6A17 


Lights DS12 or DS13 on panel 
18A11 in the IOS and energizes 
relay K2 in cabinet 39A1A2A26 and 
K4 in cabinet 39A1A2A6 


Lights DS14 or DS15 on panel 
18A11 in the IOS and energizes 
relay K2 in cabinet 39A1A5A20 
and K2 in cabinet 39A1A4A5 


Lights DS16 or DS17 on panel 
18A11 in the IOS and energizes 
relay K3 in cabinet 39A1A5A20 
and K3 in cabinet 39A1A2A6 


Energizes relay K3 or K4 in 

cabinet 35A1A2A21 and lights 
DS18 or DS19 on panel 18A11 
in the IOS 


I-T-Tb-V9INS 


LI-@ 


Control or Display 


O02 HEATERS 2 AUTO/ 
OFF/ON 


O2 PRESS IND TANK 1/ 
SURGE TANK 


Ho FANS 1 AUTO/OFF/ON 


Hg FANS 2 AUTO/OFF/ON 


Og FANS 1 AUTO/OFF/ON 


Og FANS 2 AUTO/OFF/ON 


SUIT EVAP AUTO/MAN 


Table 2-3. 


Description 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Panel Components (Cont) 


Panel and 
Component No. 


1A13-S10 


1A13-S11 


1A13-S12 


1A13-S13 


1A13-S14 


1A13-S15 


1A13-S19 


Figure 


Number Function 


2-12 


2-12 


Energizes relays K1 or K2 in 
cabinet 35A1A3A1 and lights 
DS20 or DS21 on panel 18A11 
in the IOS 


Inputs DBI to the computer and 
lights DS22 or DS23 on panel 
18A11 in the IOS 


Energizes relays K3 or K4 in 
cabinet 35A1A3A5 and lights 
DS24 or DS25 on panel 18A11 
in the IOS 


Energizes relays K1 or K2 in 
cabinet 35A1A3A7 and lights 
D826 or DS27 on panel 18A11 
in the IOS 


Energizes relays K3 or K4 in 
cabinet 35A1A3A3 and lights 
DS28 or DS29 on panel 18A11 
in the IOS 


Energizes relays K1 or K2 in 
cabinet 35A1A3A5 and lights 
DS30 or DS31 on panel 18A11 
in the IOS 


Inputs DBI to the computer and 
lights DS8 or DS9 on panel 18A26 
in the IOS 


T-T-T?-V9NS 


8-2 


Control or Display 
H290 POT/WASTE 


GLYCOL EVAP H20 FLOW 
AUTO/OFF/ON 


GLYCOL EVAP BACK 
PRESS AUTO/MAN 


GLYCOL EVAP BACK 
PRESS HEAT/OFF/COOL 


GLYCOL EVAP TEMP IN 
AUTO/MAN 


CABIN TEMP AUTO/MAN 


HO ACCUM AUTO 1/MAN/ 
AUTO 2 


Table 2-3, 


Description 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch. 


Toggle Switch 


Toggle Switch 


Panel Components 


Panel and 
Component 
No. 


1A13-S20 


1A13-S21 


1A13-S22 


1A13-S23 


1A13-S24 


1A13-S25 


1A13-S16 


(Cont) 


Function 


Inputs DBI to the computer 
and lights SDS1 or SDS2 on 
panel 18A26 in the IOS 


Energizes relays K1 or K2 in 
cabinet 35A1A2A1 and lights 
DS10 or DS11 on panel 18A26 
in the IOS 


Inputs DBI to the computer and 


lights DS12 or DS13 on panel 
18A26 in the IOS 


Energizes relays K1 or K2 in 
cabinet 35A1A2A21 and lights 
DS14 or DS15 on panel 18A26 


, in the IOS 


Inputs DBI to the computer, 
and lights DS16 or DS17 on 


. panel 18A26 in the IOS 


Inputs DBI to the computer 
and lights DS18 or DS19 on 
panel 18A26 in the IOS 


Energizes relays K1 or K2 in 
cabinet 35A1A5A7 and lights 
DS1, DS2, or DS3 on panel 
18A26 in the IOS 


T-T-T?-VINS 


6T-2 


Control or Display 


H,O ACCUM ON 1/OFF/ 
ON 2 


WASTE Ho90 TK REFILL 17 
OFF/2 


VOLUME 


INTERCOM BALANCE 


VOX SENS 


CABIN TEMP AUTO/INCR 


COMP FAIL 


KEY RLSE 


Table 2-3, 


Description 


Toggle Switch 


Toggle Switch. 


Thumbwheel 


Rheostat 


Thumbwheel 
Rheostat 


Thumbwheel 
Rheostat 


Thumbwheel 
Rheostat 


Indicator 


Indicator 


Panel Components (Cont) 


Panel and 
Component’ Figure 


No. Number 


1A13-S17 2-12 


1A13-S18 


1A13-R3 


1A13-R4 


1A14-DS1 


1A14-DS2 


Function 


Energizes relays K3 or K4 in 
cabinet 35A1A5A3 and lights 
DS4 or DS5 on panel 18A26 
in the IOS 


Energizes relays K1 or K2 in 
cabinet 35A1A2A7 and lights 
DS6 or DS7 on panel 18A26 

in the IOS 


Adjusts volume of audio signal 
for Astro No. 2 and inputs to 
meter M1 on IOS panel 18A26 


Adjusts balance between signals 
for Astro No, 2 and inputs to 
meter M2 on IOS panel 18A26. 


Adjusts sensitivity of VOX for 
Astro No. 2 and inputs to meter 
M3 on panel 18A26 

Inputs to meter M11 on panel 
18A26 in the C/M and inputs 
A/D to the computer 


DBI from computer 


DBI from computer 


T-T-T?-VOWS 


Control or Display 
UPTEL, ACCEPT/BLOCK 


BRIGHTNESS, INC/DIM 


ACTIVITY, UTEL 
ACTIVITY, COMP 


PROGRAM 


Table 2-3. 


Description 

Switch 

Control, Rheostat 
Indicator Light 
Indicator Light 

E/L Display, Ac- 
tuated by First Four 


Bits of the 15 Bit 
Message and Selects 


which Group of Char- 


acters are Affected 


E/L Display, Ac- 
tuated by First Four 
Bits of the 15 Bit 
Message and Selects 


which Group of Char- 


acters are Affected 


E/L Display, Ac- 
tuated by First Four 
Bits of the 15 Bit 
Message and Selects 


which Group of Char- 


acters are Affected 


Panel Components (Cont) 


Panel and 


Component Figure 


No. Number 


1A14 -S1 
1A14 -R1 
1A14 -SDS1 
1A14-SDS2 


1A14-M1 


1A14 -M2 


Function 

DBI from computer 
A/D to computer 
DWO to computer 
DBO to computer 


DWO to computer 


DWO to computer 


DWO to computer 


T-T-TP-VOWS 


T@-Z 


Control or Display 
REGISTER 1 


REGISTER 2 


REGISTER 3 


KEY RLSE 


ERROR RESET 


CLEAR 


VERB 


NOUN 


ENTER 


Table 2-3. 


Description 


E/L Display, Ac- 
tuated by the 11 
Bits Containing the 
Message, Plus or 
Minus and 5 Digits 


E/L Display, Ac- 
tuated by the 11 
Bits Containing the 
Message, Plus or 
Minus and 5 Digits 


E/L Display, Ac- 
tuated by the 11 
Bit Containing the 
Message, Plus or 
Minus and 5 Digits 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


1A14-M5 


1A14 -M6 


1A14-M7 


1A14-SDS3 
1A14-SDS4 
1A14-SDS5 
1A14-SDS12 


1A14-SDS13 


1A14-SDS17 


Panel Components (Cont) 


Panel and 
Component No. 


Figure 


Number 


2-13 


. 2-13 


2-13 


2-13 


Function 


Inputs DWO to computer 


Inputs DWO to computer 


Inputs DWO to computer 


Inputs DBI to computer 


Inputs DBI to computer 


Inputs DBI to computer 


Inputs DBI to computer 


Inputs DBI to computer 


Inputs DBI to computer 


T-T-T?-VOWS 


C2-S 


Control or Display 
(+) 


-} 


Table 2-3. Panel Components (Cont) 


Description 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Switch, Momentary 
Pushbutton 


Panel and Figure 
Component No. Number 


1A14-SDS6 2-13 
1A14-SDS11 2-13 
1A14-SDS14 2-13 
1A14-SDS18 2-13 
1A14-SDS7 2-13 
1A14-SDS10 2-13 
1A14-SDS15 2-13 


1A14-SDS19—s_- 2-13 
1A14-SDS8 2-13 
1A14 -SDS9 2-13 
1A14-SDS16 2-13 


1A14 -SDS20 2-13 


Function 


Inputs DBI to computer 
Inputs DBI to computer 
Inputs DBI to computer 


Inputs DBI to computer 


‘Inputs DBI to computer 


Inputs DBI to computer 


Inputs DBI to computer 


Inputs DBI to computer 


Inputs DBI to computer 


Inputs DBI to computer 


Inputs DBI to computer 


Inputs DBI to computer 


T-I-T?-V9WNS 


€6-% 


Control or Display 


SM RCS QTY GAUGING 
POWER ON/OFF 


SM RCS QTY GAUGING 
TEST/OFF 


SM RCS HELIUM 1A ON/ 
OFF 


SM RCS HELIUM 1 B ON/ 
OFF 


SM RCS HELIUM 1 C ON/ 
OFF 


SM RCS HELIUM 1 D ON/ 
OFF 


CM RCS HELIUM A ON/OFF Toggle Switch 


Table 2-3, 
Panel and 

Description Component No. 
Toggle Switch 1A15-S1 
Toggle Switch 1A15-S2 
Toggle Switch 1A15-S3 
Toggle Switch 1A15-S4 
Toggle Switch 1A15-S5 
Toggle Switch 1A15-S6 

1A15-S7 


Panel Components (Cont) 


Figure 


Number 


2-14 


Function 


Inputs DBI to the computer 
and lights DS1 on panel 
18A25 in the IOS 


Inputs DBIM to the computer 
and lights DS2 on panel 18A25 
in the IOS 


Energizes relays K3 or K4 in 
cabinet 35A1A3A7 and lights 
DS3 or DS4 on panel 18A25 

in the IOS 


Energizes relays K1 or K2 in 
cabinet 35A1A3A9 and lights 
DS5 or DS6 on panel 18A25 

in the IOS 


Energizes relays K3 or K4 in 
cabinet 35A1A3A9 and lights 
DS7 or DS8 on panel 18A25 

in the IOS 


Energizes relays K1 or K2 in 
cabinet 35A1A3A11 and lights 
DS9 or DS10 on panel 18A25 
in the IOS 


Energizes relays K3 or K4 in 


DS11 or DS12 on panel 18A25 
in the IOS 


cabinet 35A1A3A11 and one 


T-T-T?-V9OWNS 


2-2 


Control or Display 


C/M RCS PROPELLANT 
B ON/OFF 


S/M RCS PROPELLANT 
A ON/OFF 


S/M RCS PROPELLANT 
B ON/OFF 


S/M RCS PROPELLANT 
C ON/OFF 


S/M RCS PROPELLANT 
D ON/OFF 


TALKBACK S/M RCS 
HELIUM NO, 1A 


TALKBACK S/M RCS 
HELIUM NO, 1B 


Table 2 -3 e 


Description 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Indicator Light 


Indicator Light 


Panel Components (Cont) 


Panel and 


Component Figure 


No. 


1A15-S14 


1A15-S15 


1A15-S16 


1A15-S17 


1A15-S18 


1A15-DS1 


1A15-DS2 


Number 


2-14 


Function 


Energizes relays K1 or K2 in 
cabinet 35A1A3A19 and lights 
DS25 or DS26 on panel 18A25 
in the IOS 


Energizes relays K3 or K4 in 
cabinet 35A1A3A19 and lights 
DS27 or DS28 on panel 18A25 
in the IOS 


Energizes relays K1 or K2 in 
cabinet 35A1A3A21 and lights 
DS29 or DS30 on panel 18A25 
in the IOS 


Energizes relays K3 or K4 in 
cabinet 35A1A3A21 and lights 
DS31 or DS32 on panel 18A25 
in the IOS 


Energizes relays K1 or K2 in 
cabinet 35A1A3A23 and lights 
DS33 or DS34 on panel 18A25 
in the IOS 


Receives DBO from the computer, 


Receives DBO from the computer. 


T-T-T?-VOWS 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


CM RCS HELIUM B ON/ Toggle Switch 1A15-S8 2-14 Energizes relays K1 or K2 in 

OFF cabinet 35A1A3A13 and lights 
DS13 or DS14 on panel 18A25 
in the IOS 


HELIUM 2 A ON/OFF Toggle Switch 1A15-S9 2-14 Energizes relays K3 or K4 in 
cabinet 35A1A3A13 and lights 
DS15 or DS16 on panel 18A25 
in the IOS 


HELIUM 2 B ON/OFF Toggle Switch 1A15-S10 2-14 Energizes relays K1 or K2 in 
cabinet 35A1A3A15 and lights 
DS17 or DS18 on panel 18A25 
in the IOS 


T-T-T?-V9NS 


HELIUM 2 C ON/OFF Toggle Switch 1A15-S11 2-14 Energizes relays K3 or K4 in 
cabinet 35A1A3A15 and lights 
DS19 or DS20 on panel 18A25 
in the IOS 


HELIUM 2 D ON/OFF Toggle Switch 1A15-S12 2-14 Energizes relays K1 or K2 in 
cabinet. 35A1A3A17 and lights 
DS21 or DS22 on panel 18A25 
in the IOS 


C/M RCS PROPELLANT Toggle Switch 1A15-S13 2-14 Energizes relays K3 or K4 in 
A ON/OFF cabinet 35A1A3A17 and lights 
DS23 or DS24 on panel 18A25 


in the IOS | 
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1 
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Table 2-3. Panel Components (Cont) | 


92-2 


Panel and Figure 
Control or Display Description Component No. Number Function 


TALKBACK S/M RCS Indicator Light 1A15-DS3 Receives DBO from the computer 
HELIUM NO. 1C 


TALKBACK S/M RCS Indicator Light 1A15-DS4 Receives DBO from the computer 
HELIUM NO. 1D 


TALKBACK C/M RCS Indicator Light 1A15-DS5 Receives DBO from the computer 
HELIUM A 


TALKBACK C/M RCS Indicator Light 1A15-DS6 Receives DBO from the computer 
HELIUM B 


TALKBACK S/M RCS Indicator Light 1A15-DS7 Receives DBO from the computer 
HELIUM NO. 2A 


TALKBACK S/M RCS Indicator Light 1A15-DS8 Receives DBO from the computer | 
HELIUM NO. 2B 


T-T-TP-VOWS 


TALKBACK S/M RCS Indicator Light 1A15-DS9 Receives DBO from the computer 
HELIUM NO, 2C 


TALKBACK S/M RCS Indicator Light 1A15-DS10 Receives DBO from the computer 
HELIUM NO, 2D ; 


TALKBACK C/M RCS Indicator Light 1A15-DS11 Receives DBO from the computer 
PROP A 


TALKBACK C/M RCS Indicator Light 1A15-DS12 Receives DBO from the computer 
PROP B 


TALKBACK C/M RCS Indicator Light 1A15-DS13 Receives DBO from the computer 
PROP A 


Le-2 


Control or Display 


TALKBACK S/M RCS 
PROP B 


TALKBACK S/M RCS 
PROP C 


TALKBACK S/M RCS 
PROP D 


ABORT SYSTEM OX DUMP 
AUTO/RCS CMD AUTO 


ABORT SYSTEM 2 ENG 
OUT AUTO/OFF 


ABORT SYSTEM L/V 
RATES AUTO/OFF 


ABORT SYSTEM LES 
MODE/TWR JETT SPS 
MODE 


ABORT SYSTEM EDS 
AUTO/OFF 


REACTION CONTROL 
SYS CMD ON/OFF/CMD 
OFF 


REACTION CONTROL SYS 
C/M PRESS 


Table 2-3. Panel Components (Cont) 


Indicator Light 


Indicator Light 


Indicator Light 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Panel and Figure 
Description Component No. 


1A15-DS14 2-14 


1A15-DS15 2-14 


1A15-DS16 


1A16-S1 


1A16-S2 


1A16-S3 


1A16-S4 


Number Function 


Receives DBO from the computer 


Receives DBO from the computer 


Receives DBO from the computer 


Inputs DBI to the computer and 
lights DS1 or DS2 on panel 18A27 
in the IOS 


Inputs DBI to the computer and 
lights DS3 on panel 18A27 in the IOS 


Inputs DBI to the computer and 
lights DS4 on panel 18A27 in the IOS 


Inputs DBI to the computer and 
lights DS5 or DS10 on panel 18A27 
in the IOS 


Inputs DBI to the computer and 
lights DS7 on panel 18A27 in the IOS 


Energizes relays K3 or K4 in 
cabinet 35A1A3A23, and lights DS8 
or DS9 on panel 18A27 in the IOS 


Inputs DBI to the computer and 
lights DS6 on panel 18A27 in the IOS 


T-T-TP-VOWNS 


82-2 


Control or Display 


REACTION CONTROL 
SYS TRANS C/M/OFF/ 
S/M 


C/M - S/M SEP 
MAIN CHUTE RELEASE 


HF ANTENNA RECOVERY/ 
ORBITAL 

FUEL CELL FLOW Ho 
FUEL CELL FLOW O5 


FUEL CELL MODULE 
TEMP SKIN — 


FUEL CELL MODULE 
TEMP COND EXH 


DC VOLTS 
DC AMPS 


AC VOLTS 
FREQUENCY 


Table 2-3. 


Panel Components (Cont) 


Cie Panel and 
Description Component No. Number 


Toggle Switch 1A16-S8 


Toggle Switch 1A16-S9 


Toggle Switch. 1A16-S10 


Rotary Switch 1A17-S1 


Indicator 
Indicator 


Indicator 


Indicator 


Indicator 
Indicator 


Indicator 


Indicator 


1A18-M1A 


1A18-M1B 


1A18-M2A 


1A18-M2B 


1A18-M3 
1A18-M4 


1A18-M5 
1A18-M6 


Figure 


2-15 


2-15 


2-15 


2-16 


Function 

Energizes relays K1 or K2 in 
cabinet 35A1A4A1, and lights 
DS11 or DS12 on panel 18A27 

in the IOS 

Inputs DBIM to the computer and 
lights DS13 on panel 18A27 in the 
IOS 

Inputs DBI to the computer and 
lights DS14 on panel 18A27 in the 
IOS 

Inputs DBI to the computer, and 
lights DS1 or DS2 on panel 18A27 
in the IOS 

Receives D/A from DCE 
Receives D/A from DCE 


Receives D/A from DCE 
Receives D/A from DCE 


Receives D/A from DCE 
Receives D/A from DCE 


Receives D/A from DCE 
Receives D/A from DCE 


T-T-T?-VONS 


62-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


pH HI Indicator Light 1A18-DS1 2-17 Receives DBO from the computer 


F/C RAD TEMP LOW Indicator Light 1A18-DS2 2-17 Receives DBO from the computer 


F/C1 REACTANTS OFF Indicator Light 1A18-DS3 2-17 Receives DBO from the computer 


F/C2 REACTANTS OFF Indicator Light 1A18-DS4 2-17 Receives DBO from the computer 


F/C3 REACTANTS OFF Indicator Light 1A18-DS5 2-17 Receives DBO from the computer 


F/C1 MAIN BUS A OFF Indicator Light 1A18-DS6 2-17 Receives DBO from the computer 


F/C2 MAIN BUS A OFF Indicator Light 1A18-DS7 2-17 Receives DBO from the computer 


F/C3 MAIN BUS A OFF Indicator Light 1A18-DS8 2-17 Receives DBO from the computer 


F/C1 MAIN BUS B OFF Indicator Light 1A18-DS9 2-17 Receives DBO from the computer 


F/C2 MAIN BUS B OFF Indicator Light 1A18-DS10 2-17 Receives DBO from the computer 


F/C3 MAIN BUS B OFF Indicator Light 1A18-DS11 2-17 Receives DBO from the computer 


REG OUT PRESS HI Ho Indicator Light 1A18-DS12 2-17 Receives DBO from the computer 


REG OUT PRESS HI O Indicator Light 1A18-DS13 2-17 Receives DBO from the computer 


2 
REG OUT PRESS HI No Indicator Light 1A18-DS14 2-17 Receives DBO from the computer 


T-T-T?-V9NS 


Table 2-3. Panel Components (Cont) 


O€-2. 


Component Figure 
Control or Display Description No. Number Function 
MASTER ALARM Indicator Switch 1A18-SDS1 2-17 Receives DBO from the computer 
Light and inputs DBIM to the computer 
FUEL CELL 1H» _ Toggle Switch 1A18-S1 2-17 Energizes relays K1 or K2 in 
PURGE/O 2 PURGE cabinet 35A1A4A3 and lights 
DS1 or DS2 on panel 18A14 
in the IOS 
FUEL CELL 2H» Toggle Switch 1A18-S2 2-17 Energizes relays K3 or K4 in 
PURGE/ Oo PURGE cabinet 35A1A4A3 and lights 
DS3 or DS4 on panel 18A14 in 
the IOS 
FUEL CELL3H, Toggle Switch 1A18-S3 2-17 Energizes relays K1 or K2 in 
PURGE/O5 PURGE cabinet 35A1A4A5 and lights 
DS5 or DS6 on panel 18A14 
in the IOS 
F/C1 REACTANTS Toggle Switch 1A18-S4 2-17 Energizes relays K3 or K4 in 
ON/OFF cabinet 35A1A4A5 and lights 
DS7 or DS8 on panel 18A14 in 
the IOS 
F/C2 REACTANTS Toggle Switch 1A18-S5 2.17 Energizes relays K1 or K2 in 
ON/OFF cabinet 35A1A4A7 and lights 
DS9 or DS10 on panel 18A14 
in the IOS 
F/C3 REACTANTS Toggle Switch 1A18-S6 2-17 Energizes relays K3 or K4 in 
ON/OFF cabinet 35A1A4A7 and lights 
DS11 or DS12 on panel 18A14 in 
the IOS 


T-T-T?-V9NS 


TE-Z 


Control or Display 


F/C1 MAIN BUS A ON/ 
OFF 


F/C2 MAIN BUS A ON/ 
OFF 


F/C3 MAIN BUS A ON/ 
OFF 


F/C1 MAIN BUS B ON/ 
OFF 


F/C2 MAIN BUS B ON/ 
OFF 


F/C3 MAIN BUS B ON/ 
OFF 


Table 2-3. 


Description 
Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Panel Components (Cont) 


Panel and 
Component 
No. 


1A18-S7 


1A18-S8 


1A18-S9 


1A18-S11 


1A18-S12 


1A18-S13 


Figure 


Number 


Function 


Energizes relays K1 or K2 


in cabinet 35A1A4A9 and lights 
DS13 or DS14 on panel 18A14 in 


the IOS 


Energizes relays K3 or K4 in . 


cabinet 35A1A4A9 and lights 
DS15 or DS16 on panel 18A14 
in the IOS 


Energizes relays K1 or K2 in 
cabinet 35A1A4A11 and lights 
DS17 or D§18 on panel 18A14 
in the IOS 


Energizes relays K3 or K4 in 
cabinet 35A1A4A11 and lights 
DS1 or DS2 on panel 18A32 in 
the IOS 


Energizes relays K1 or K2 in 
cabinet 35A1A4A12 and lights 
DS3 or DS4 on panel 18A32 in 
the IOS 


Energizes velays K3 or K4 in 
cabinet 35A1A4A13 and lights 
DS5 or DS6 on panel 18A32 in 


the IOS 


T-T-1T?-VOWS 


Control or Display 
RESET/OFF 


RESET/OFF 


FUEL CELL INDICATORS 


BATTERY CHARGER 


DC INDICATORS 


AC INVERTER 1 
MNA/OFF 


AC INVERTER 2 
MNB/OFF 


AC INVERTER 3 
MNA/OFF/MNB 


Table 2-3. 


Description 


Toggle Switch 


Toggle Switch 
Rotary Switch 
Rotary Switch 
Rotary Switch 
iteeele Switch 
Toggle Switch 


Toggle Switch 


Panel Components (Cont) 


Panel and 


Component No. 


1A18-S10 


1A18-S14 


1A18-S15 


1A18-S16 


1A18-S17 


1A18-S19 


1A18-S20 


1A18-S21 


Figure 


Number 


Function 


Energizes relay K1 in 
cabinet 35A1A4A25 and 
lights DS19 or DS20 on 
panel 18A14 in the IOS 


Energizes relay K2 in cabinet 
35A1A4A25 and lights DS7 or 
DS8 on panel 18A32 in the IOS 


Inputs DBI to the computer 
and lights SDS1, SDS2, and 
SDS3 on panel 18A14 in the IOS 


Inputs DBI to the computer 
and lights DS22 through DS26 on 
panel 18A14 in the IOS 


Inputs DBI to the computer 
and lights SDS1 through SDS11 


» On panel 18A32 in the IOS 


Inputs DBI to the computer and 
lights DS1 on panel 18A15 in the 


. IOS 


Inputs DBI to the computer and 
lights DS2 on panel 18A15 in 
the IOS 


Energizes relays K1 or K2 in 
cabinet 35A1A2A5 and lights 
DS3 or DS4 on panel 18A15 in 


the IOS 


€€-2 


Control or Display 
AC BUS 1 ON/OFF 


AC BUS 1 ON/OFF 


AC BUS 1 ON/OFF 


RESET/OFF 


AC BUS 2 ON/OFF 


AC BUS 2 ON/OFF 


AC BUS 2 ON/OFF 


RESET/OFF 


Table 2-3. Panel Components (Cont) 


Description 
Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Panel and Figure 
Component No. Number 


1A18-S22 


1A18-S23 


1A18-S24 


1A18-S25 


1A18-S26 


1A18-S27 


1A18-S28 


1A18-S29 


Function 


Inputs DBI to the computer 
and lights DS5 on panel 18A15 
in the IOS 


Inputs DBI to the computer 
and lights DS6 on panel 18A15 
in the IOS 


Inputs DBI to the computer 
and lights DS7 on panel 18A15 
in the IOS 


Energizes relay K4 in 
cabinet 35A1A4A25 and lights 
DS8 or DS9 on panel 18A15 
in the IOS 


Inputs DBI to the computer 
and lights DS9 on panel 18A32 
in the IOS 


Inputs DBI to the computer 
and lights DS10 on panel 18A32 
in the IOS 


Inputs DBI to the computer 
and lights DS11 on panel 18A32 
in the IOS 


Energizes relay K1 in cabinet 
35A1A4A19 and lights DS12 or 
DS13 on panel 18A32 in the IOS 


vE-Z 


Table 2-3. Panel Components (Cont) 


VALVE A2 


Panel and Figure 
Control or Display Description Component No. Number Function 
AC INDICATORS Rotary Switch 1A18-S18 2-17 Inputs DBI to the computer 
and lights SDS12 through 
SDS17 on panel 18A32 in 
the IOS 
S-BAND ANT. Indicator 1A19-M1 2-18 Receives D/A from DCE 
FLIGHT QUAL RCDR Toggle Switch 1A19-S1 2-18 Inputs plus 26 volts dc to 
RECORD/STOP/REWIND DS1, DS2, or DS3 on panel 
18A30 in the IOS and panel 
29A3A2 in the T/M console 
He TANK TEMP Indicator 1A20-M1A 2-19 Receives D/A from DCE 
He TANK PRESS/N, Indicator 1A20-M1B 2-19 Receives D/A from DCE 
TK PRESS 
PRESSURE FUEL Indicator 1A20-M2A 2-19 Receives D/A from DCE 
PRESSURE OX Indicator 1A20-M2B 2-19 Receives D/A from DCE 
PRESSURE ENG INLET Indicator 1A20-M3A 2-19 Receives D/A from DCE 
FUEL 
PRESSURE ENG INLET Indicator 1A20-M3B 2-19 Receives D/A from DCE 
OX 
SPS ENGINE INJECT Indicator 1A20-M4 2-19 Receives D/A from DCE 
VALVE Al 
SPS ENGINE INJECT Indicator 1A20-M5 2-19 Receives D/A from DCE 


Gé-2 


Control or Display 


SPS ENGINE INJECT 
VALVE B3 


SPS ENGINE INJECT 
VALVE B4 


S-BAND X PONDER/ 
X PONDER/OFF/ PWR 
AMPL 

S-BAND PWR AMPL 
HIGH/LOW 


S-BAND OSC PRIM/SEC 


S-BAND VOICE RNG/OFF/ 
RNG ONLY 


S-BAND VOICE TAPE/OFF 
ANALOG 


S-BAND VOICE TV/OFF/ 
PLSS 


Table 2-3. 


Description 


Indicator 


Indicator 


Toggle Switch 


Toggle Switch. 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Panel Components (Cont) 


Panel and 
Component Figure 
No. Number Function 


1A20-M6 2-19 Receives D/A from DCE 


1A20-M7 2-19 Receives D/A from DCE 


1A20-S1 Energizes relay K1 or K2 in 
cabinet 35A1A2A9 and lights 
DS1 or DS2 on IOS panel 18A33 


1A20-S2 Inputs DBI to computer and 
lights DS4 or DS3 on IOS panel 
18A33 


Inputs DBI to computer and 
lights DS5 or DS6 on IOS panel 
18A33 


Energizes relays K3 or K4 in 
cabinet 35A1A4A15 and lights 
DS7 or DS8 on IOS panel 18A33 


Energizes relays K1 or K2 in 
cabinet 35A1A5A1 and lights 
DS9 or DS10 on IOS panel 18A33 


Energizes relays K3 or K4 in 
cabinet 35A1A5A1 and lights 
DS11 or DS12 on IOS panel 18A33 


T-T-T?-VINS 


9€-2 


Control or Display 


S-BAND EMERG VOICE/ 
OFF/KEY 


UP-DATA S-BAND/OFF/ 
UHF 


S-BAND ANTENNA AUTO/ 
UPPER/LOWER 
VHF AM SQUELCH 


VHF AM T/R/OFF/REC 


VHF AM RCVR 1/2 


C-BAND 1 PULSE/OFF/ 
2/PULSE 


Table 2-3. 


Description 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Thumbwheel 
Rheostat 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Panel Components (Cont) 


Panel and 
Component 
No. 


1A20-S7 


1A20-S8 


1A20-S9 


1A20-R1 


1A20-S10 


1A20-S11 


1A20-S12 


Figure 
Number Function 


2-19 Energizes relays K1 or K2 in 
cabinet 35A1A4A15 and lights 
DS13 or DS6 on IOS panel 18A33 


2-19 Energizes relays K1 or K2 in 
cabinet 35A1A5A3 and lights 
DS15 or DS16 on IOS panel 18A33 


2-19 Energizes relays K1 or K2 in 
cabinet 35A1A2A11 and lights 
DS17, DS18, or DS19 on IOS panel 
18A33 


2-19 Inputs to meter M1 on IOS panel 
18A33 


2-19 Energizes relay K4 in cabinet 
35A1A5A23 or relay K2 in cabinet 
35A1A4A19 and lights DS20 or DS21 
on IOS panel 18A33 


2-19 Energizes relay K4 in cabinet 
39A1A5A1, K4 in cabinet 39A1A6A17 
and K4 in cabinet 39A1A6A1 and 
lights DS22 or DS23 on IOS panel 
18A33 


’ 


2-19 Energizes relay K3 or K4 in cabinet 
35A1A2A11 and lights DS24 or DS25 
on IOS panel 18A33 


T-T-T¥-VIWS 


LE-Z 


Table 2-3, Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


VHF - FM ON/OFF Toggle Switch. 1A20-S13 2-19 Inputs DBI to computer 
and lights DS26 on IOS 
panel 18A33 


RECOVERY VHF - BCN Toggle Switch 1A20-S14 Inputs DBI to computer 
ON/OFF and lights DS27 on IOS 
panel 18A33 


RECOVERY HF ON/OFF Toggle Switch 1A20-S15 Inputs DBI to computer 
and lights DS28 on IOS 
panel 18A33 


RECOVERY HF SSB/BCN/- Toggle Switch 1A20-S16 Energizes relay K1 or K2 in 

AM cabinet 35A1A5A5 and lights 
DS29, DS30, or DS31 on IOS 
panel 18A33 


TAPE RECORDER PLAY Toggle Switch 1A20-S17 Energizes relay K1 or K2 in 

PCM/NORM ANALOG cabinet 35A1A5A11 and lights 
DS35, DS36, or DS37 on IOS 
panel 18A33 


TAPE RECORDER SPEED Toggle Switch 1A20-S18 Energizes relay K3 or K4 in 

HIGH/OFF/LOW cabinet 35A1A5A9 and lights 
DS38, DS39, or DS40 on IOS 
panel 18A32 


TAPE RECORDER RECORD/ Toggle Switch 1A20-Si9 Energizes relay K3 or K4 in 
OFF/PLAY cabinet 35A1A5A7 and lights 
DS41 or DS42 on IOS panel 18A33 


T-T-T?-V9NS 


8E-Z 


Control or Display 


TAPE RECORDER FWD/ 
OFF/REV 


POWER SCE ON/OFF 
POWER PMP ON/OFF 
TLM INPUTS PCM HIGH/ 
LOW 


TLM INPUTS ANALOG 1/2 


TLM INPUTS BIOMED 
1/2/3 


VHF ANTENNA UPPER/ 
LOWER/ RECOVERY 


SPS TANK PRESS He/ 
N,A/N5B 


Table 2-3. 


Description 


Toggle Switch. 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Panel Components (Cont) 


Panel and 
Component’ Figure 
No. Number 


1A20-S20 2-19 


1A20-S21 


1A20-S22 


1A20-S23 


1A20-S24 


1A20-S25 


1A20-S26 


1A20-S27 


Function 


Energizes relay K1 or K2 in 
cabinet 35A1A5A9 and lights 
DS43 or DS44 on IOS panel 18A33 


Inputs DBI to computer and 
lights DS45 on IOS panel 18A33 


Inputs DBI to computer and lights 
DS46 on IOS panel 18A33 


Inputs DBI to computer and lights 
DS47 or DS48 on IOS panel 18A33 


Lights DS49 or DS50 on IOS panel 
18A33 


Energizes relays K1, K2, or K3 in 
cabinet 34A1A3J17 and lights DS51, 
DS52, or DS53 on IOS panel 18A33 


Energizes relay K3 or K4 in 
cabinet 35A1A5A11 and lights DS32 
DS33, or DS34 on IOS panel 18A33 


Energizes relay K3 or K4 in 
cabinet 35A1A5<A5 and lights 
SDS1, SDS2, or SDS3 on IOS panel 
18A34 


T-T-T?-VOWNS 


6E-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


AUTO/OFF/ON Toggle Switch 1A20-S28 2-19 Energizes relay K1 or K2 in 
cabinet 35A1A5A13 and lights 
DS2 or DS1 on IOS panel 18A34 


AUTO/OFF/ON Toggle Switch 1A20-S29 2-19 Energizes relay K3 or K4 in 
cabinet 35A1A5A13 and lights 
DS4 or DS3 on IOS panel 18A34_. 


SPS HELIUM Indicator Light 1A20-DS1 yaks) Receives DBO from DCE 


SPS HELIUM Indicator Light 1A20-DS2 2-19 Receives DBO from DCE 


QUANTITY OX Digital Indicator 1A20-M9 2-19 Receives DWOR from DCE 


Digital Indicator 1A20-M10 2-19 Receives DWOR from DCE 


QUANTITY FUEL 


UNBALANCE Indicator 1A20-M8 2-19 Receives D/A from DCE. 


TEST/AUTO/TEST Toggle Switch 1A20-S101 2-19 Energizes relay K3 or K4 in 
cabinet 35A1A5A17 and lights 
DS12, DS14, or DS13 on IOS 

panel 18A34 


OX FLOW INCR/NORM/ Toggle Switch 1A20-S104 2-19 Energizes relays K1 or K2 in 

DECR cabinet 35A1A5A15 and lights 
DS7, DS8, or DS9 on IOS 

panel 18A34 


T-T-T?-VOWNS 


Control or Display 


VALVE PRI/SEC 


SENSOR PRI/NORM/AUX 


OX FLOW INCR 
OX FLOW NORM 


SUIT COMPRESSOR COMPR 
1 & 2 AC1/ AC2/OFF 


ECS GLYCOL PUMP 
1 & 2 AC1/AC2/OFF 


CABIN AIR FAN 1 ON/OFF 


CABIN AIR FAN 2 ON/OFF 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 
Description No. 


Toggle Switch 1A20-S103 


Toggle Switch 1A20-S102 


Indicator Light 1A20-DS3 
Indicator Light 1A20-DS4 


Rotary Switch 1A21-S1 


Rotary Switch 1A21-S2 


Toggle Switch 1A21-S3 


Toggle Switch 1A21-S4 


Figure 


Number 


2-19 


2-19 


2-19 
2-19 


2-20 


2-20 


2-20 


2-20 


Function _ 


Energizes relay K4 in cabinet 
35A1A5A15 and lights DS10 or 
DS11 on IOS panel 18A34 


Energizes relay K1 or K2 in 
cabinet 35A1A5A17 and lights 
DS15, DS17, or DS16 on IOS 
panel 18A34 


Receives DBO from DCE 
Receives DBO from DCE 

Inputs DBI to the computer and 
lights DS35 through DS39 on panel 
19A3 in the IOS 

Inputs DBI to the computer and 
lights DS40 through DS44 on panel 
19A3 in the IOS 


Inputs DBI to the computer and 
lights DS45 on panel 19A3 in the IOS 


Inputs DBI to the computer and 
lights DS46 on panel 19A3 in the IOS 


T-I-T?-V9WS 


TP-2 


Control or Display 


POT H,O HEATER MNA/ 
OFF/MNB 


ECS RADIATOR 1A/OFF 


ECS RADIATOR 1B/OFF 


ECS RADIATOR 2A/OFF 


ECS RADIATOR 2B/OFF 


RCS HEATERS A MNB 


RCS HEATERS B MNA 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Description No. Number 


Toggle Switch 1A21-S5 2-20 


Toggle Switch 
Toggle Switch 
Toggle Switch 
Toggle Switch 
Circuit Breaker 1A21-CB1 


Circuit Breaker 1A21-CB2 


Function 


Energizes relays K3 or K4 in 
cabinet 35A1A2A3, and lights 
DS47 or DS48 on panel 19A3 
in the IOS 


Inputs DBI to the computer and 
lights DS49 on panel 19A3 in the 
IOS 


Inputs DBI to the computer and 
lights DS50 on panel 19A3 in 
the IOS 


Inputs DBI to the computer and 
lights DS51 on panel 19A3 in 
the IOS 


Inputs DBI to the computer and 
lights DS52 on panel 19A3 in 
the IOS 


Inputs DBI to the computer and 
lights SDS1 on panel 19A10 in 
the IOS 


Inputs DBI to the computer and 
lights SDS2 on panel 19A10 in 
the IOS 


T-T-T?-VOWS 


Ze-o 


Control or Display 
RCS HEATERS C MNB 


RCS HEATERS D MNA 


SNSR UNIT DC BUS A 


SNSR UNIT DC BUS B 


SNSR UNIT AC BUS 1 


SNSR UNIT AC BUS 2 


FUEL CELL 1 CIR & 
SEP MOTORS 


FUEL CELL 1 He & O9 
VALVE 


Table 2-3. 


Description 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Panel Components (Cont) 


Panel and 
Component Figure 
Bee 2 Number 


1A21-CB3 2-20 


1A21-CB4 


1A21-CB5 


1A21-CB6 


1A21-CB7 


1A21-CB8 


1A22-CB1 


1A22-CB2 


Function 


Inputs DBI to the computer and 
lights SDS3 on panel 19A10 in 
the IOS 


Inputs DBI to the computer and 
lights SDS4 on panel 19A10 in 
the IOS 


Inputs DBI to the computer and 
lights SDS5 on panel 19A10 in the 
IOS . 


Inputs DBI to the computer and 
lights SDS6 on panel 19A10 in 
the IOS 


‘Inputs DBI to the computer and 


lights SDS7 on panel 19A10 in 
the IOS 


‘Inputs DBI to the computer and 


lights SDS8 on panel 19A10 in 
the IOS 


Inputs DBI to the computer and 
lights SDS1 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS2 on IOS panel 19A1 


T-T-T?-VOWS 


€v-Z 


Control or Display 


FUEL CELL 1 BUS CONT 
FUEL CELL 1 PURGE 
FUEL CELL 2 CIR & SEP 


MOTORS 


FUEL CELL 2 Ho & O5 
VALVE 


FUEL CELL 2 BUS CONT 
FUEL CELL 2 PURGE 


FUEL CELL 3 CIR & SEP 
MOTORS 


FUEL CELL 3 Ho & O, 
VALVE 


FUEL CELL 3 BUS CONT 


FUEL CELL 3 PURGE 


Table 2-3. 


Description 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Panel Components (Cont) 


Panel and 
Component’ Figure 
No. Number 
1A22-CB3 2-21 
1A22-CB4 2-21 
1A22-CB5 2-21 
1A22-CB6 2-21 
1A22-CB7 2-21 
1A22-CB8 2-21 
1A22-CB9 2-21 
1A22-CB10 2-21 
1A22-CBl1 2-21 
1A22-CBl2. 2-21 


Function 


Inputs DBI to computer and 
lights SDS3 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS4 on IOS panel 19A1 


Inputs DBI to computer and lights 
SDS5 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS6 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS7 on IOS panel 19A1 


T-T-T?-V9WS 


Inputs DBI to computer and 
lights SDS8 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS9 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS10 on IOS panel 19A). 


Inputs DBI to computer and 
lights SDS11 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS12 on IOS panel 19A1 


| 


Table 2-3. Panel Components (Cont) 


bP-Z 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


INVERTER CONTROL i Circuit Breaker 1A22-CB13 2-21. Inputs DBI to computer and 
lights SDS13 on IOS panel 19A1. 


INVERTER CONTROL 2 Circuit Breaker 1A22-CB14 2-21 Inputs DBI to computer and 
lights SDS14 on IOS panel 19A1 


INVERTER CONTROL 3 Circuit Breaker 1A22-CB15 2-21 Inputs DBI to computer and 
lights SDS15 on IOS panel 19A1 


MASTER EVENT SEQ CONT Circuit Breaker 1A22-CB16 2-21 Inputs DBI to computer and 
A ARM, BAT A lights SDS16 on IOS panel 19A1 


MASTER EVENT SEQ CONT Circuit Breaker 1A22-CB17 Inputs DBI to computer and 
B, ARM BAT B lights SDS17 on IOS panel 19A1 


T-T-T?-V9NS 


MASTER EVENT SEQ CONT Circuit Breaker 1A22-CB18 , Inputs DBI to computer and 
A LOGIC BAT A lights SDS18 on IOS panel 19A1 


MASTER EVENT SEQ CONT Circuit Breaker 1A22-CB19 Inputs DBI to computer and 
LOGIC B, BAT B _ lights SDS19 on IOS panel 19A1 


DC SNSR SIG MNA Circuit Breaker 1A22-CB20 Inputs DBI to computer and 
lights SDS20 on IOS panel 19A1 


DC SNSR SIG MNB Circuit Breaker 1A22-CB21 Inputs DBI to computer and 
lights SDS21 on IOS panel 19A1 


CENTRAL TIMING Circuit Breaker 1A22-CB22 Inputs DBI to computer and 
SYS MNA lights SDS22 on IOS panel 19A1 


cr-< 


Control or Display 


CENTRAL TIMING SYS 
MNB 


SCIEN EQUIP 1 SEB 
SCIEN EQUIP SEB 2 

BAT RLY BUS BAT A 
BAT RLY BUS BAT B 
BATTERY CHARGER BAT 


A CHGE 


BATTERY CHARGER BAT 
B CHGE 


BATTERY CHARGER MNA 


BATTERY CHARGER MNB 


BATTERY CHARGER AC 
PWR 


Table 2-3. 


Description 


Circuit Breaker. 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Panel Components (Cont) 


Panel and 


Component 


No. 


1A22-CB23 


1A22-CB24 


1A22-CB25 


1A22-CB26 


1A22-CB27 


1A22-CB28 


1A22-CB29 


1A22-CB30 


1A22-CB31 


1A22-CB32 


Figure 


Number 


2-21 


2-21 


2-21 


2-21 


2-21 


2-21 


2-21 


2-21 


2-21 


Function 


Inputs DBI to computer and 
lights SDS23 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS25 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS26 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS27 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS28 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS29 on IOS panel 19A1 


Inputs DBI to computer and lights 
SDS30 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS3i on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS32 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS33 on IOS panei 19A1 


T-T-TP-VONS 


9F-2 


Control or Display 


TELECOMMUNICATIONS 
GROUP 1 


TELECOMMUNICATIONS 
GROUP 2 


TELECOMMUNICATIONS 
GROUP 3 


TELECOMMUNIC ATIONS 
GROUP 4 


TELECOMMUNICATIONS 
GROUP 5 


TELECOMMUNICATIONS 
PCM TLM 


TELECOMMUNICATIONS 
SIG COND S BAND PA 


SCIEN EQUIP HATCH 
ECS HO MNA 


ECS ACCUM MNB 


GAS ANAL AC1 


Table 2-3. 


Panel and 
Component No. 


Description 


Circuit Breaker 


Circuit Breaker. 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Panel Components (Cont) 


Figure 
Number 
1A22-CB34 
1A22-CB35 
1A22-CB36 
1A22-CB37 
1A22-CB38 
1A22-CB39 
1A22-CB40 
1A22-CB41 
1A22-CB42 


1A22-CB43 


1A22-CB33 


Function 


Inputs DBI to computer and 
lights SDS34 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS35 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS36 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS37 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS38 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS39 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS40 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS41 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS42 on IOS panel 19A1 


Inputs DBI to computer and lights 


SDS43 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS44 on IOS panel 19A1 


T-T-TP-VONS 


LY-Z 


Control or Display 


GUIDANCE & 
NAVIGATION IMU HTR 
MNA 


GUIDANCE & 
NAVIGATION IMU 
HTR MNB 


GUIDANCE & 
NAVIGATION IMU MNA 


GUIDANCE & 
NAVIGATION IMU MNB 


GUIDANCE & 
NAVIGATION COMPUTER 
MNA 


GUIDANCE & 
NAVIGATION COMPUTER 
MNB 


GUIDANCE & 
NAVIGATION OPTICS MNA 


Table 2-3. 


Des cription 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker. 


Circuit Breaker, 


Panel Components (Cont) 


Panel and 
Component 
No. 


1A22-CB50 


1A22-CB51 


1A22-CB52 


1A22-CB53 


1A22-CB54 


1A22-CB55 


1A22-CB56 


Figure 


Number 


2-21 


2-21 


2-21 


2-21 


2-21 


2-21 


2-21 


Function 


Inputs DBI to computer and 
lights SDS45 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS46 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS47 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS48 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS108 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS49 on IOS panel 19A1 


Inputs DBI to computer and 
lights SDS50 on IOS panel 19A1 


T-T-T?-V9NS 


67-C 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


ENVIRONMENTAL CON- Circuit Breaker 1A22-CB64 2-21 Inputs DBI to computer and 
TROL SYSTEM, CABIN lights SDS58 on IOS panel 19A1 
AIR 2, AC2, $B 


ENVIRONMENTAL CON- Circuit Breaker 1A22-CB65 2-21 Inputs DBI to computer and 
TROL SYSTEM, CABIN lights SDS59 on IOS panel 19A1 
AIR FAN 2, AC2, gC 


INSTRUMENTS, ESS, MNA_ Circuit Breaker 1A22-CB44 2-21 Inputs DBI to computer and 
lights SDS60 on IOS panel 19A1 


INSTRUMENTS, ESS, MNB_ Circuit Breaker. 1A22-CB45 2-21 Inputs DBI to computer and 
lights SDS61 on IOS panel 19A1 


INSTRUMENTS, NON ESS Circuit Breaker 1A22-CB46 2-21 Inputs DBI to computer and 
BUS lights SDS62 on IOS panel 19A1 


INSTRUMENT, NON ESS Circuit Breaker 1A22-CB47 2-21 Inputs DBI to computer and 
lights SDS63 on IOS panel 19A1 


INSTRUMENTS, PAM Circuit Breaker 1A22-CB48 2-21 Inputs DBI to computer and 
XMTR NON ESS lights SDS64 on IOS panel 19A1 


INSTRUMENT, SCIEN Circuit Breaker 1A22-CB49 2-21 Inputs DBI to computer and 
lights SDS65 on IOS panel 19A1 


ENVIRONMENTAL CON- Circuit Breaker 1A22-CBT72 2-21 Inputs DBI to computer and 
TROL SYSTEM GLYCOL lights SDS66 on IOS panel 19A1. 
PUMPS, AC1, 6A : 


T-T-TP-VOWS 


0S-2 


Table 2-3. 


Panel Components (Cont) 


Panel and 


Component Figure 


Control or Display Number Function 


Description No. 


ENVIRONMENTAL CON- 
TROL SYSTEM, GLYCOL 
PUMPS, AC1, $B 


ENVIRONMENTAL CON- 
TROL SYSTEM, GLYCOL 
PUMPS, AC1, fC 


ENVIRONMENTAL CON- 
TROL SYSTEM, GLYCOL 
PUMPS, AC 2, fA 


ENVIRONMENTAL CON- 
TROL SYSTEM, GLYCOL 
PUMPS AC2, 9B 


ENVIRONMENTAL €ON- 
TROL SYSTEM, GLYCOL 
PUMPS AC2, 6C 


ENVIRONMENTAL CON- 
TROL SYSTEM, TRANS- 
DUCER, WASTE & POT 
HO, MNA 


ENVIRONMENTAL CON- 
TROL SYSTEM, TRANS- 
DUCER WASTE & POT 
H,O, MNB 


Circuit Breaker 1A22-CB73 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


1A22-CB74 


1A22-CB75 


1A22-CB76 


1A22-CBT77 


1A22-CB78 


1A22-CB79 


aa 


Inputs DBO to computer and 
lights SDS67 on IOS panel 19A1 


Inputs DBO to computer and 
lights SDS68 on IOS panel 19A1 


Inputs DBO to computer and 
lights SDS69 on IOS panel 19A1 


Inputs DBO to computer and 
lights SDS70 on IOS panel 19A1 


" Inputs DBO to computer and 


lights SDS71 on IOS panel 19A1 


- Inputs DBO to computer and 


lights SDS72 on IOS panel 19A1 


Inputs DBO to computer and 
lights SDS73 on IOS panel 19A1 


T-T-T¥-VOWS 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 


Control or Display Description No. Number Function 


ENVIRONMENTAL CON- Circuit Breaker 1A22-CB80 Inputs DBO to computer and 
TROL SYSTEM, TRANS- lights SDS74 on IOS panel 19A1 
DUCER, 1 PRESS GROUPS, 

MNA 


ENVIRONMENTAL CON- Circuit Breaker 1A22-CB81 Inputs DBO to computer and 
TROL SYSTEM, TRANS- lights SDS75 on IOS panel 19A1 
DUCER 1 PRESS GROUPS, . 
MNB 


ENVIRONMENTAL CON- Circuit Breaker 1A22-CB82 Inputs DBO to computer and 
TROL SYSTEM, TRANS- lights SDS76 on IOS panel 19A1 
DUCER PRESS GROUPS, 

2, MNA 


ENVIRONMENTAL CON- Circuit Breaker 1A22-CB83 Inputs DBO to computer and 
TROL SYSTEM, TRANS- lights SDS77 on IOS panel 19A1 
DUCER PRESS GROUPS 

2, MNB 


ENVIRONMENTAL CON- Circuit Breaker. 1A22-CB84 Inputs DBO to computer and 
TROL SYSTEM, TRANS- lights SDS78 on IOS panel 19A1 
DUCER TEMP, MNA 


ENVIRONMENTAL CON- Circuit Breaker, 1A22-CB85 Inputs DBO to computer and 
TROL SYSTEM, TRANS- lights SDS79 on IOS panel 19A1 
DUCER TEMP, MNB 


ENVIRONMENTAL CON- Circuit Breaker 1A22-CB66 2-21 Inputs DBO to computer and 
TROL SYSTEM, AC 1 SUIT lights SDS84 on IOS panel 19A1 
COMPRESSORS, gA 


TS-@ 


T-T-TP-V9WS 


a a ee ee ee eS ee ee ee ee ae 


CS-2 


Control or Display 


ENVIRONMENTAL CON- 
TROL SYSTEM, AC 1 
SUIT COMPRESSORS, #B 


ENVIRONMENTAL CON- 
TROL SYSTEM, AC 1 
SUIT COMPRESSORS, fC 


ENVIRONMENTAL CON- 
TROL SYSTEM, SUIT 
COMPRESSORS AC 2, fA 


ENVIRONMENTAL CON- 
TROL SYSTEM, SUIT 
COMPRESSORS AC 2, 6B 


ENVIRONMENTAL CON- 
TROL SYSTEM, SUIT 
COMPRESSORS AC 2, §C 


1 CRYOGENIC TANK 
FAN MOTOR, AC 1, GA 


Table 2-3. Panel Components (Cont) 


Description 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Panel and 
Component 
No. 


1A22-CB67 


1A22-CB68 


1A22-CB69 


1A22-CB70 


1A22-CB71 


1A22-CB92 


Figure 


Number 


2-21 


Function 


Inputs DBO to com- 
puter and lights SDS85 
on IOS panel 19A1 


Inputs DBO to com- 
puter and lights 
SDS86 on IOS panel 
19A1 


Inputs DBO to com- 
puter and lights 
SDS86 on IOS panel 
19A1 


T-T-T?V-VOWNS 


Inputs DBO to com- 
puter and lights 
SDS88 on IOS panel 
19A1 


Inputs DBO to com- 
puter and lights 
SDS89 on IOS panel 
19A] 


Inputs DBO to com- 
puter and lights 
SDS90 on IOS panel 
19A1 


Control or Display 


1 CRYOGENIC TANK 
FAN MOTOR, AC 1, @B 


1 CRYOGENIC TANK 
FAN MOTOR, AC 1, 6C 


CRYOGENIC TANK FAN 
MOTORS, 2, AC2, §A 


CRYOGENIC TANK FAN 
MOTORS, 2, AC2, 6B 


CRYOGENIC TANK FAN 
MOTORS, 2, AC2, 6C 


_ ENVIRONMENTAL CON- 


TROL SYSTEM, AC 1 
RADIATOR, 1A 


Table 2-3. Panel Components (Cont) 


Description 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Panel and 
Component Figure 
No. Number 


1A22-CB93 2-21 


1A22-CB94 2-21 


1A22-CB95 2-21 


1A22-CB96 2-21 


1A22-CB97 2-21 


1A22-CB86 2-21 


Function 


Inputs DBI to com- 
puter and lights 
SDS91 on IOS panel 
19A1 


Inputs DBI to com- 
puter and lights 
SDS92 on IOS panel 
19A1 


Ipputs DBO to com- 
puter and lights 
SDS93 on IOS panel 
19A1 


Inputs DBO to com- 
puter and lights 
SDS94 on IOS panel 
19A1 


Inputs DBO to com- 
puter and lights 
SDS95 on IOS panel 
19A1 


Inputs DBO to com- 
puter and lights 
SDS96 on IOS panel 
19A1 


I-T-Tv-V9OWNS 


yS-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 


Control or Display Description No. Number Function 


ENVIRONMENTAL CON- Circuit Breaker 1A22-CB87 2-21 Inputs DBO to com- 

TROL SYSTEM, AC1 | puter and lights 

RADIATOR, 2B SDS97 on IOS panel 
19A1 


ENVIRONMENTAL CON- Circuit Breaker. 1A22-CB88 Inputs DBO to com- 

TROL SYSTEM, AC2 puter and lights 

RADIATOR AC2, 1B SDS98 on IOS panel 
19A1 


ENVIRONMENTAL CON- Circuit Breaker 1A22-CB89 ‘Inputs DBO to com- 
TROL SYSTEM, RADIATOR, puter and lights 


AC2, 2A SDS99 on IOS panel 
19A1 


ENVIRONMENTAL CON- Circuit Breaker 1A22-CB90 Inputs DBO to com- 

TROL SYSTEM, POT H90 , puter and lights 

HTR, MNA SDS100 on IOS panel 
19A1 


ENVIRONMENTAL CON- Circuit Breaker 1A22-CB91 Inputs DBO to com- 

TROL SYSTEM, POT H,O puter and lights 

HTR, MNB SDS101 on IOS panel 
19A1 


CRYOGENIC SYSTEM Circuit Breaker 1A22-CB98 Inputs DBO to com- 

TANK HEATERS Ho1MNA puter and lights 
SDS102 on IOS panel 
19A1 


T-I-T?-VOWS 


GS-2 


Table 2-3. 


Description 


Control or Display 


CRYOGENIC SYSTEM TANK Circuit Breaker 
HEATERS Ho2 MNA 


CRYOGENIC SYSTEM 
TANK HEATERS, 0,1 MNA 


Circuit Breaker 


CRYOGENIC SYSTEM 
TANK HEATERS, O52 MNB 


Circuit Breaker 


CRYOGENIC SYSTEM 1 
QTY AMPL gC AC1 


Circuit Breaker 


CRYOGENIC SYSTEM 
QTY AMPL 2 $C AC2 


Circuit Breaker 


FUEL CELL PUMP 
NO, 1 AC1/OFF/AC2 


Toggle Switch 


Panel Components (Cont) 


Panel and 
Component 
No. 


1A22-CB99 


1A22-CB100 


1A22-CB101 


1A22-CB102 


1A22-CB103 


1A22-S1 


Figure 


Number 


2-21 


2-21 


2-21 


2-21 


2-21 


Function 


Inputs DBO to com- 
puter and lights 
SDS103 on IOS panel 
19A1 


Inputs DBO to com- 
puter and lights 
SDS104 on IOS panel 
19A1 


Inputs DBO to com- 
puter and lights 
SDS105 on IOS panel 
19A1 


Inputs DBO to com- 
puter and lights 
SDS106 on IOS panel 
19A1 


Inputs DBO to com- 


' puter and lights 


SDS107 on IOS panel 
19A1 


Inputs DBI to the 
computer and lights 
DS1 or DS2 on panel 
19A3 in the IOS 


T-T-T?-VSNS 


9S-% 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 
Control or Display Description No. Function 


FUEL CELL PUMP Toggle Switch 1A22-S2 Inputs DBI to the com- 

NO, 2 AC1/OFF/AC2 puter and lights DS3 or 
DS4 on panel 19A3 in 
the IOS 


FUEL CELL PUMP Toggle Switch 1A22-S3 Energizes relays K1 

NO. 3 AC1/OFF/AC2 or K2 in cabinet 
35A2A4A3 and lights 
DS5 or DS6 on panel 
19A3 in the IOS 


MAIN BUS TIE BATA ___ Toggle Switch 1A22-S4 Energizes relays K3 

&C/AUTO/OFF or K4 in cabinet 
35.A1A7A20 and lights 
DS7 or DS8 on panel 
19A3 in the IOS 


T-T-T?-V9OWS 


MAIN BUS TIE BAT B__ Toggle Switch Energizes relays K1 
& C/AUTO/OFF or K2 in cabinet 
: 35A1A7A22 and lights 
DS9 or DS10 on panel 
19A3 in the IOS 


BAT CHGR AC1/AC2 Toggle Switch 1A22-S6 Inputs DBI to the com- 
puter and lights DS11 or 
DS12 on panel 19A3 in 
the IOS 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 
Control or Display Description No. Function 


NON ESS BUS MNA/ Toggle Switch 1A22-S7 Energizes relays 

OFF/MNB K3 or K4 in cab- 
inet 35A1A7A22 
and lights DS13 
or DS14 on panel 
19A3 in the IOS 


G&N VIEWER AC1/AC2 Toggle Switch Inputs DBI to the 
computer and 
lights DS15 or DS16 
on panel 19A3 in 
the IOS 


T/C ESS AC1/OFF/AC2 Toggle Switch 1A22-S9 Energizes relays 
K1 or K2 in cab- 
inet 35A1A7A24 
and lights DS17 or 
DS18 on panel 
19A3 in the IOS 


T/C NON ESS AC1/OFF/ Toggle Switch 1A22-S10 - Energizes relays 

AC2 K3 or K4 in cab- 
inet 35A1A7A24 
and lights DS19 or 
DS20 on panel 
19A3 in the IOS 


LS-Z 


T-T-T?-V9NS 


89-2 


Table 2-3. Panel Components (Cont) 


Panel and 


Component Figure 
Control or Display Description No. Number Function 
C/W LAMP TEST 1/ Toggle Switch 1A23-S7 ' $299 Inputs to DS21 
OFF/2 and DS22 on 


panel 19A3 in 
the IOS 


FLOODLIGHTS Toggle Switch 1A23-S6 2-22 Inputs to CR3 
SECONDARY ON/OFF . in cabinet 
35A1A6A17 


FLOODLIGHTS PRIMARY Control Rheostat 1A23-R4 Inputs to CR6 
OFF/BRIGHT in cabinet 
35A1A6A17 


T-T-T?-V9WS 


POWER PTT/OFF/VOX Toggle Switch 1A23-S5 2-22 Lights DS26 
and DS27 on 
panel 19A3 in 

the IOS 


S-BAND T/R/OFF/REC Toggle Switch 1A23-S1 2-22 Lights DS28 
and DS29 on 

panel 19A3 in 

the IOS 


HF T/R/OFF/REC Toggle Switch 1A23-S2 2-22 Lights DS30 
and DS31 on 
panel 19A3 in 
the IOS 


6S-2 


Control or Display 


VHF AM T/R/OFF/REC 


INTERCOM T/R-OFF-REC 


VOX SENS 


INTERCOM BALANCE 


VOLUME 


EDS POWER ON/OFF 


MASTER EVENT SEQ 
CONT PYRO ARM/SAFE 


Table 2-3. 


Description 


Toggle Switch 


Toggle Switch 


Thumbwheel 
Rheostat 


Thumbwheel 
Rheostat 


Thumbwheel 
Rheostat 


Toggle 


Switch 


Toggle 
Switch 


Panel Components (Cont) 


Panel and 
Component 
No. 


1A23-S3 
1A23-S4 
1A23-R3 
1A23-R2 
1A23-R1 


1A24-S1 


1A24-S2 


Figure 


Number 


2-22 


2-22 


2-22 


2-23 


Function 


Lights DS32 and 
DS33 on panel 
19A3 in the IOS 


Lights DS24 and 
DS25 on panel 
19A3 in the IOS 


Operates M3 on 
panel 17A5 in the 
IOS 


Operates M2 on 
panel 17A5 in 
the IOS 


Operates M1 on 
panel 17A5 in 
the IOS 


Inputs DBI to the 
computer and 
lights DS13 on 
panel 17A5 in the 
IOS 


Inputs DBI to the 
computer and 
lights DS14 or 
DS15 on panel 
17A5 in the IOS 


T-I-TP-V9WS 


09-2 


Control or Display 


MASTER EVENT SEQ 
CONT LOGIC/OFF 


SCS GROUP 2 TVC 2 
POWER 


SCS GROUP 2 B MAG 
POWER 


SCS GROUP 2 ROTATION 
CONTROL POWER AC1/ 
OFF/AC2 


SCS GROUP 1 TVC 1 
POWER 


Table 2-3. 


Description 
Toggle Switch 


Rotary Switch 


Rotary Switch 


Toggle Switch 


Rotary Switch 


Panel Components (Cont) 


Panel and 
Component 
No. 


1A24-S3 


1A24-S4 


1A24-S6 


Figure 
Number 


9-28 


Function 


Inputs DBI to the 
computer and 
lights DS16 on > 
panel 17A5 in the 
IOS 


Inputs DBI to the 
computer and 

lights DS17, DS18, or 
DS19 on panel 17A5 
in the IOS 


Inputs DBI to the 
computer and 
lights DS20, DS21, 
or DS22 on panel 
17A5 in the IOS 


Energizes relays 
K1 or K2 in cab- 
inet 35A1A2A3 and 
lights DS23 or DS24 
on panel 17A5 in the 
IOS 


Inputs DBI to the 
computer and lights 
DS25, DS26, or DS27 
on panel 17A5 in 

the IOS 


T-T-TP-VOWS 


Control or Display 


SCS GROUP 1 PARTIAL 
SCS POWER 


SCS GROUP 1 RATE 
GYRO 


POST LANDING FLOAT 
BAG BAT C 


POST LANDING VENT 
FAN BAT C 


Table 2-3. Panel Components (Cont) 


Description 


Rotary Switch 


Rotary Switch 


Circuit Breaker 


Circuit Breaker 


Panel and 
Component 
No. 


1A24-S8 


1A25-CBl 


1A25-CB2 


Inputs DBI to 
the computer 
and lights 
DS28, DS29, 
or DS30 on 
panel 17A5 in 
the IOS 


Inputs DBI to 
the computer 
and lights 
DS31, DS32, or 
DS33 on panel 
17A5 in the IOS 


Inputs DBI to 
the computer 
and lights SDS1 
on panel 17A2 in 
the IOS 


Inputs DBI to 
the computer 
and lights SDS2 
on panel 17A2 in 
the IOS 


T-T-T?-VINS 


c9-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 


Control or Display Description No. Number Function 


POST LANDING VENT Toggle Switch 1A25-S1 2-24 Lights DS1 or 
FAN HIGH/OFF/LOW DS2 on panel 
. 17A2 in the 


IOS and ener- 
gizes relay 

K1 or K2 in 
cabinet 35A1A4 
A21 


POST LANDLNG FLOAT Toggle Switch 1A25-S2 2-24 Lights DS3 or 
BAG 1 FILL/VENT DS4 on panel 
17A2 in the 


IOS and ener- 
gizes relay K3 
or K4 in cab- 
inet 35A1A4A21 


T-T-T¥-VOWS 


POST LANDING FLOAT Toggle Switch 1A25-S3 2-24 Lights DS5 or 
BAG 2 FILL/VENT DS6 on panel 
17A2 in the 


IOS and ener- 
gizes relay K3 
or K4 in cab- 
inet 35A1A1A21 


POST LANDING FLOAT Toggle Switch Lights DS7 or 

BAG 3 FILL/VENT DS8 on panel 17A2 
in the IOS and 
energizes relay 
K3 or K4 in cab- 

inet 35A1A2A21 


€9-@ 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 
POST LANDING HF Toggle Switch 1A25-S5 2-24 Inputs DBI to the 
ANTENNA A DEPLOY/ computer and 
OFF lights DS9 on 
panel 17A2 in the 
IOS 
POST LANDING HF Toggle Switch 1A25-S6 2-24 _ Inputs DBI to the 
ANTENNA B DEPLOY/ computer and 
OFF lights DS10 on 2 
panel 17A2 in the oD 
IOS = 
7 
POST LANDING BEACON Toggle Switch 1A25-S7 2-24 Inputs DBI to the ak 
LIGHTS computer and = 
lights DS11 on 
panel 17A2 in the 
IOS 
EVENT TIMER MNA Circuit Breaker 1A25-CB3 2-24 Inputs DBI to the 
computer and 
lights SDS4 on 
panel 17A2 in the 
IOS 
EVENT TIMER MNB Circuit Breaker 1A25-CB4 2-24 Inputs DBI to the 


computer and 

lights SDS5 on 

panel 17A2 in the 
IOS i 


eee 


p9-Z 


Control or Display 


FLOODLIGHTS & 
COUCH ATTEN MNA 


FLOODLIGHTS & 
COUCH ATTEN MNB 


STABILIZATION & 
CONTROL SYSTEM 
DIRECT CONT MNA 


STABILIZATION & 
CONTROL SYSTEM 
DIRECT CONT MNB 


STABILIZATION & 
CONTROL SYSTEM 
A&C ROLL MNA 


Table 2-3. Panel Components (Cont) 


Description 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Panel and 


Component Figure 
No. Number 


1A25-CB5 | 2-24 


1A25-CB6 


1A25-CB7 


1A25-CB8 


1A25-CB9 


Function 


Inputs DBI to the 
computer and 
lights SDS6 on 
panel 17A2 in the 
IOS ; 


Inputs DBI to the 
computer and 
lights SDS7 on 


- panel 17A2 in the 


IOS 


Inputs DBI to the 
computer and 

lights SDS8 on panel 
17A2 in the IOS 


Inputs DBI to the 
computer and 
lights SDS9 on 
panel 17A2 in the 
IOS 


Inputs DBI to the 
computer and 
lights SDS10 on 
panel 17A2 in the 
IOS 


T-I-T?-VOWS 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


STABILIZATION & Circuit Breaker 1A25-CB10 2-24 Inputs DBI to the 

CONTROL SYSTEM computer and 

A&C ROLL MNB lights SDS11 on 
panel 17A2 in the 
IOS 


STABILIZATION & Circuit Breaker 1A25-CB11 Inputs DBI to the 

CONTROL SYSTEM computer and 

B&D ROLL MNA lights SDS12 on 
panel 17A2 in the 
IOS 


STABILIZATION & Circuit Breaker 1A25-CB12 Inputs DBI to the 
CONTROL SYSTEM computer and 
B&D ROLL MNB lights SDS13 on 
panel 17A2 in the 
IOS 


T-T-T?-VSNS 


STABILIZATION & Circuit Breaker 1A25-CB13 Inputs DBI to the 

CONTROL SYSTEM computer and 

1-PITCH-2 MNA lights SDS14 on 
panel 17A2 in the 
IOS 


STABILIZATION & Circuit Breaker 1A25-CB14 Inputs DBI to the 

CONTROL SYSTEM computer and 

1-PITCH-2 MNB lights SDS15 on 
panel 17A2 in the 
IOS 


99-¢ 


Control or Display 


STABILIZATION & 
CONTROL SYSTEM 
1-YAW-2 MNA 


STABILIZATION & 
CONTROL SYSTEM 
1-YAW-2 MNB 


STABILIZATION & 
CONTROL SYSTEM 
FDAI LTG AC1/AC2 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 1 AC1 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 1 AC2 


Table 2-3. Panel Components (Cont) 


Description 


Circuit Breaker 


Circuit Breaker 


Toggle Switch 


Circuit Breaker 


Circuit Breaker 


Panel and 
Component 
No. 


1A25-CB15 


1A25-CB16 


1A25-CB17 


1A25-CB18 


Figure 


Number 


2-24 


Function 


Inputs DBI to the 
computer and 
lights SDS16 on 
panel 17A2 in the 
IOS 


Inputs DBI to the 
computer and 
lights SDS17 on 
panel 17A2 in the 
IOS 


Energizes relays 
K3 or K4 in cab- 
inet 35A1A4A1 
and lights DS12 
or DS13 on panel 
17A2 in the IOS © 


Inputs DBI to the 
computer and 
lights SDS18 on 
panel 17A2 in 
the IOS 


Inputs DBI to the 
computer and 
lights SDS19 on 
panel 17A2 in the 
IOS 


I-I-16-V9INS 


L9-% 


Control or Display 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 2 AC1 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 2 AC2 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 1 MNA 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 1 MNB 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 2 MNA 


Table 2-3. Panel Components (Cont) 


Description 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Panel and 
Component 
No. 


1A25-CB19 


1A25-CB20 


1A25-CB21 


1A25-CB22 


1A25-CB23 


Function 


Inputs DBI to the 
computer and 
lights SDS20 on 
panel 17A2 in 
the IOS 


Inputs DBI to the 
computer and 
lights SDS21 on 
panel 17A2 in the 
IOS 


Inputs DBI to the 
computer and 
lights SDS22 on 
panel 17A2 in 
the IOS 


Inputs DBI to the 
computer and 
lights SDS23 on 
panel 17A2 in 
the IOS 


Inputs DBI to the 
computer and 
lights SDS24 on 
panel 17A2 in 
the IOS 


T-T-T?¥-VOWS 


89-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 


Control or Display Description No. Function 


STABILIZATION & Circuit Breaker 1A25-CB24 Inputs DBI to the 

CONTROL SYSTEM computer and 

GROUP 2 MNB lights SDS25 on 
panel 17A2 jn 
the IOS 


BIO MED COMM MNA Circuit Breaker 1A25-CB25 Inputs DBI to the 
computer and lights 
SDS27 on panel 
17A2 in the IOS 


BIO MED COMM MNB Circuit Breaker 1A25-CB26 Inputs DBI to the 
computer and 
lights SDS28 on 
panel 17A2 in the 
IOS 


T-I-TP-VOWS 


SERVICE PROPULSION Circuit Breaker 1A25-CB27 Inputs DBI to the 

SYSTEM GAUGING MNA computer and 
lights SDS29 on 
panel 17A2 in the 
IOS 


SERVICE PROPULSION Circuit Breaker 1A25-CB28 Inputs DBI to the 

SYSTEM GAUGING MNB computer and 
lights SDS30 on 
panel 17A2 in the 
IOS 


bo 
I 

o> 

ve) 


Control or Display 


SERVICE PROPULSION 
SYSTEM GAUGING AC1 


SERVICE PROPULSION 
SYSTEM GAUGING AC 2 


SERVICE PROPULSION 
SYSTEM He VALVE MNA 


SERVICE PROPULSION 
SYSTEM He VALVE MNB 


SERVICE PROPULSION 
SYSTEM GIMBAL MOTOR 
CONTROL 1-PITCH-2 BAT 
A 


Table 2-3, 


Description 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Panel Components (Cont) 


Panel and 


Component 


No. 


1A25-CB29 


1A25-CB30 


1A25-CB31 


1A25-CB32 


1A25-CB33 


Figure 


Number 


2-24 


2-24 


2-24 


2-24 


2-24 


Function _ 


Inputs DBI to the 
computer and 
lights SDS31 on 
panel 17A2 in 
the IOS 


Inputs DBI to the 
computer and 
lights SDS32 on 
panel 17A2 in the 
IOS 


Inputs DBI to the 
computer and 
lights SDS33 in 
panel 17A2 in the 
IOS 


Inputs DBI to the 
computer and 
lights SDS34 on 
panel 17A2 in the 
IOS 


Inputs DBI to the 
computer and 
lights SDS35 on 
panel 17A2 in the 
IOS 


T-T-T?-V9WS 


OL-Z 


Control or Display 


SERVICE PROPULSION 
SYSTEM GIMBAL MOTOR 
CONTROL 1-PITCH-2 
BAT B 


SERVICE PROPULSION 
SYSTEM GIMBAL MOTOR 
CONTROL 1-YAW-2 

BAT A 


SERVICE PROPULSION 
SYSTEM GIMBAL MOTOR 
CONTROL 1-YAW-2 

BAT B 


G&N SYNC 


SPS GAUGING AC1/OFF/ 
AC2 


Table 2-3. Panel Components (Cont) 


Description 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Toggle Switch 


Toggle Switch 


Panel and 
Component 
No. 


1A25-CB34 


1A25-CB35 


1A25-CB36 


1A25-S10 


Figure 


Number 


2-24 


Function 


Inputs DBI to the 
computer and 
lights SDS36 on 
panel 17A2 in the 
IOS 


Inputs DBI to the 
computer and 
lights SDS37 on 
panel 17A2 in 
the IOS 


Inputs DBI to the 
computer and 
lights SDS38 on 
panel 17A2 in 
the IOS 


Inputs DBI to the 
computer and 
lights DS14 on 
panel 17A2 in 
the IOS 


Energizes relays 
K1 or K2 in cab- 
inet 35A1A2A19 


and lights DS15 or 


DS16 on panel 
17A2 in the IOS 


T-T-T?-V9WS 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 
Control or Displayq Description No. Function 


AC SNSR SIG AC1 Circuit Breaker 1A25-CB37 Inputs DBI to the 
computer and 
lights SDS39 on 
panel 17A2 in the 
IOS 


AC SNSR SIG AC2 Circuit Breaker 1A25-CB38 Inputs DBI to the 
computer and 
lights SDS40 on 
panel 17A2 in 
the 10S 


REACTION CONTROL Circuit Breaker 1A25-CB39 Inputs DBI to the 

SYSTEM GAUGING MNA computer and 
lights SDS41 on 
panel 17A2 in 
the IOS 


T-I-1¥-V9WS 


REACTION CONTROL Circuit Breaker 1A25-CB40 Inputs DBI to the 

SYSTEM GAUGING MNB computer and 
lights SDS42 on 
panel 17A2 in the 
IOS 


REACTION CONTROL Circuit Breaker 1A25-CB41 Inputs DBI to the 

SYSTEM PROP ISOL MNA computer and 
lights SDS43 on 
panel 17A2 in the 
IOS 


CL-Z 


Control or Display 


REACTION CONTROL 
SYSTEM PROP ISOL MNB 


REACTION CONTROL 
SYSTEM C/M - S/M 
TRANSFER MNA 


REACTION CONTROL 
SYSTEM C/M - S/M 
TRANSFER MNB 


CAUT/WARN MNA 


CAUT/WARN MNB 


Table 2-3. Panel Components (Cont) 


Description 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Panel and 
Component 
No. 


1A25-CB42 


1A25-CB43 


1A25-CB44 


1A25-CB45 


1A25-CB46 


Figure 
Number 


2-24 


Function 


Inputs DBI to the 
computer and » 
lights SDS44 on 
panel 17A2 in the 
IOS i 


Inputs DBI to the 
computer and 
lights SDS45 on 
panel 17A2 in 
the IOS 


Inputs DBI to the 
computer and 
lights SDS46 on 
panel 17A2 in 
the IOS 


Inputs DBI to the 
computer and 
lights SDS47 on 
panel 17A2 in 
the IOS 


Inputs DBI to the 
computer and 
lights SDS48 on 
panel 17A2 in the 
IOS 


T-T-T?-V9ANS 


€L-Z 


Control or Display 
EDS 1 BAT A 


EDS 2 BAT C 


EDS 3 BAT B 


ELS A BAT A 


ELS B BAT B 


Table 2-3, Panel Components (Cont) 


Description 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Panel and 
Component 
No. 


1A25-CB47 


1A25-CB48 


1A25-CB49 


1A25-CB50 


1A25-CB51 


Figure 
Number 


2-24 


Function 


Inputs DBI to the 
computer and 
lights SDS49 on 
panel 17A2 in 
the IOS 


Inputs DBI to the 
computer and 
lights SDS50 on 
panel 17A2 in 
the IOS 


Inputs DBI to the 
computer and 
lights SDS51 on 
panel 17A2 in the 
IOS 


Inputs DBI to the 
computer and 
lights SDS52 on 
panel 17A2 in the 
IOS 


Inputs DBI to the 
computer and 
lights SDS53 on 
panel 17A2 in 
the IOS 


T-T-TP-V9NS 


pL-Z 


Control or Display 


FLOODLIGHTS PRIMARY 
OFF/BRIGHT 


FLOODLIGHTS SEC - 
ONDARY ON/OFF 


POWER PTT/OFF/VOX 


S-BAND T/R/OFF/REC 


HF T/R/OFF/REC 


VHF AM T/R/OFF/REC 


INTERCOM T/R - OFF - 
REC 


Table 2-3. Panel Components (Cont) 


Description 


Control Rheostat 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Panel and 
Component 
No. 


1A26-R4 


1A26-S3 


1A26-S4 


Figure 


Number 


2-25 


Function 


Controls Dim Bus 
INCM and inputs 
to meter M1 on 
IOS panel 16A22 


Lights DS2 or 
DS3 on panel 
17A5 in the IOS 


Lights DS4 or 
DS5 on panel 
17A5 in the IOS 


T-T-1T?-VOWS 


Lights DS6 or 
DS7 on panel 
17A5 in the IOS 


Lights DS8 or DS9 
on panel 17A5 in 
the IOS 


Lights DS10 or 
DS11 on panel 
17A5 in the IOS 


GL-Z 


Control or Display 


VOX SENS 


INTERCOM BALANCE 


VOLUME 


OPTICS HAND CON- 
TROLLER 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 
Description No. 


Thumbwheel 1A26-R3 
Rheostat 


Thumbwheel 
Rheostat 


Thumbwheel 1A26-R1 
Rheostat 


Hand Controller 1A31-Al1 


Adjusts sensitivity 
of VOX for Astro 
No. 1 and inputs 
to meter Ml on 
IOS panel 17A5 


Adjusts intercom 

balance for Astro 
No.1 and inputs to 
meter M3 on IOS 

panel 17A5 


Adjusts volume 

for Astro No. 1 
and inputs to meter 
M2 on IOS panel 
17A5 


Operates relay K1 
or K2 in cabinet 
35A2A3A17 and 
lights DS2, DS4, 
DS1 or DS3 on 
IOS panel 16A10, 
also inputs DBI, 
A/D into com- 
puter 


T-T-17-V9NS 


9L-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


CHECK COOLANT Pushbutton Switch 1A31-S6 2-26 Operates relay 
K3 in cabinet 
35A2A3A17 


SLAVE TELESCOPE STAR Toggle Switch 1A31-S1 2-26 Operates relays 
LOS/LANDMARK LOS 0°/ K1, K2, K3 or 
OFFSET/25° K4 in cabinet 


35A3A11 


OPTICS TRACK Pushbutton Switch 1A31-SDS1 Not Used 


OPTICS, ZERO OPTICS/ Rotary Switch 1A31-S3 2-26 Operates relays 

MANUAL/COMPUTER K1 or K2 in cab- 
inet 35A2A3A24 
or relay K4 in 

cabinet 35A2A4A5 


T-T-T?-V9WS 


OPTICS CONTROLLER Toggle Switch 1A31-S4 2-26 Operates relay 
SPEED HI/MED/LO K1 or K2 in cab- 
inet 35A2A3 A22 
or relay K4 in 
cabinet 35A2A3A17 


OPTICS MODE DIRECT/ Toggle Switch 1A31-S5 2-26 | Operates relay 
RESOLVED K4 in cabinet | 
35A2A3A24 


LL-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


MARK Pushbutton Switch 1A31-S12 2-26 Operates relay 
K3 in cabinet 
35A2A3A24 


CHECK MODE LAMPS Pushbutton Switch 1A31-S15 Operates relay K2 
in cabinet 
35A2A4A15 


OPTICS HOLD ON/OFF Toggle Switch 1A31- 


CONDITION LAMPS Toggle Switch 1A31-S22 Inputs DBI to the 
ON/OFF computer and 


lights DS8 on panel 
16A14 in the IOS 


CHECK CONDITION Pushbutton Switch 1A31-S14 Operates relay 
LAMPS K1 in cabinet 
35A2A4A15 


PANEL BRIGHTNESS Thumbwheel 1A31-R1 Operates meter M1 
Potentiometer on IOS panel 16A11 
and/or operates 
relay K3 in cabinet 
35A2A4A15 


IMU TEMP MODE, AUTO Rotary Switch 1A31-S16 Operates relays 
OVERRIDE/ PROPORTION- K1, K2, K3 or K4 
AL/BACKUP/ in cabinet 
EMERGENCY 35A2A3A13 


T-T-TP-V9OWS 


8L-2 


Control or Display 
IMU TEMP MODE ZERO 


IMU TEMP MODE GAIN 


PIPA 


IMU TEMP MODE GAIN 


IRIG 


MAP AND DATA VIEWER 
POWER AND BRIGHTNESS 


MED/LOW/OFF 


MAP & DATA VIEWER 
FILM DRIVE SINGLE 
FRAME DRIVE UP 


MAP & DATA VIEWER 
FILM DRIVE SINGLE 
FRAME DRIVE DOWN 


Table 2-3. Panel Components (Cont) 


Description 


Pushbutton Switch 


Pushbutton Switch 


Pushbutton Switch 


Toggle Switch 


Pushbutton Switch 


Pushbutton Switch 


Panel and 
Component 
No. 


1A31-S7 


1A31-S8 


1A31-S23 


1A31-S10 


1A31-S11 


Figure 
Number 


2-26 


Function 


Operates relay 
K3 in cabinet 
35A2A3A15 


Operates relay 
K1 in cabinet 
35A2A3A15 


Operates relay 
K2 in cabinet 
35A2A3A15 


Operates relays 
K3 or K4 in cab- 
inet 35A2A3A22 
or relay K1 in 
cabinet 
35A2A4A5 


Operates relay 
K1 in cabinet 
35A2A3A20 


Operates relay 
K2 in cabinet 
35A2A3 A20 


T-T-T?-VOWS 


6L-% 


Control or Display 


MAP & DATA VIEWER 
FILM DRIVE SLEW UP/ 
DOWN/OFF 


ATTITUDE IMPULSE, 
ROLL LEFT/ROLL 
RIGHT, PITCH DOWN/ 


PITCH UP, YAW LEFT/ 
RIGHT 


ATTITUDE IMPULSE 
ENABLE ON/OFF 


2X TRUNNION 


SHAFT ANGLE 


OUTER GIMBAL (ROLL) 


Table 2-3. Panel Components (Cont) 


Description 
Toggle Switch 


Hand Controller 


Toggle Switch 


’ Readout Indicator 


Readout Indicator 


Readout Indicator 


Panel and 
Component 
No. 


1A31-S13 


1A31-S20 


1A31-S21 


1A32-Al1 


1A32-A2 


Figure 


Number 


Function 


Operates relays 
K3 or K4 incab- 
inet 35A2A3A20 


Operates relays 
K1 through K4 in 
cabinet 35A1A1A14 
or relays K1 or K2 
in cabinet 
35A1A1A16 


Operates relay 
K4 in cabinet 
35A2A3A15 and 
inputs DBO from 
the computer 


Receives inputs 
from panel 1A103 
TB1-14 in the C/M 


Receives inputs 
from panel 1A103 
TB1-14 in the C/M 


Receives inputs 
from panel 1A103 
TB1-14 in the C/M 
and inputs DBI to 
the computer 


T-T-TP-VOWNS 


08-2 


Table 2-3. Panel Components (Cont) 


Panel and 


Component Figure 
Control or Display Description No. Number Function 
INNER GIMBAL (PITCH) Readout Indicator 1A32-A4 | 2-27 Receives inputs 


from panel 1A103 
TB1-14 in the C/M 
and inputs DBI to 
the computer 


MIDDLE GIMBAL (YAW) Readout Indicator 1A32-A5 2-27 Receives inputs 
from panel 1A103 
TB1-14 in the C/M 
and inputs DBI to 
the computer 


INC /DEC Thumb Switch 1A32-S1 2-27 Inputs DBI to 
the computer 


T-T-TP-VOWNS 


INC/DEC Thumb Switch 1A32-S2 2-27 Inputs DBI to 
the computer 


INC /DEC Thumb Switch 1A32-S3 2-27 Inputs DBI 
to the com- 
puter 


PROG ALM Indicator Light 


1A33-DS1 2-28 Indicates AGC 
program error 


SPARE Indicator Light 1A33-DS2 


CTR FAIL Indicator Light 1A33-DS3 2-28 Indicates AGC 
malfunction 


T8-Z 


Control or Display 


RUPT LOCK 


TC TRAP 


SCALAR FAIL 


PARITY FAIL 


TL FAIL 


CHECK FAIL 


SPARE 


KEY RLSE 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component Figure 
No. Number 


1A33-DS4 2-28 


1A33-DS5 2-28 


1A33-DS6 2-28 


1A33-DS7 


1A33-DS8 


1A33-DS9 


1A33-DS10 


1A33-DS11 


Function 


Indicates AGC 
malfunction 


Indicates AGC 
malfunction 


Indicates AGC 
malfunction 


Indicates AGC 
malfunction 


Indicates Tele- 
metry failure 


Indicates 
incorrect 
operation of 
DSKY, e.g., 
entry of illegal 
codes 


Indicates command 
to release displays 


for internal AGC 
use 


T-T-TP-VOWS 


28-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 


Control or Display Description No. Function 


SPARE Indicator Light 1A33-DS12 


ACTIVITY UPTL-COMP Indicator Light 1A33-DS13 Indicates AGC 
reception of up- 
link data and 
reception and 
processing of 
any input data 


EL Two Digit 1A33-M1 Indicates mission 

Display ' mode or program 
operating within 
AGC 


T-T-TP-VIWS 


EL Two Digit 1A33-M2 Indicates current 
Display instructor command 
; to the AGC 


EL Two Digit 1A33-M3 Refers to data 
Display quantities associated 
with verb instruction 


REGISTER 1 EL Display 1A33-M4 Displays 5 digits 
REGISTER 2 M5 and sign of data 
REGISTER 3 M6 to be loaded into 
or retrieved from 
AGC as required by 
verb-noun instruc- 
tion 


€8-Z 


Control or Display 
BRIGHTNESS 


KEY RLSE 


TEST ALARM 


ERROR RESET 


Table 2-3. Panel Components (Cont) 


Description 
Control Rheostat 


Key Momentary 


Key Momentary 


Key Momentary 


Key Momentary 


Key Momentary 


Key Momentary 


Panel and 
Component 
No. 


1A33-R1 


1A33-S1 
1A33-S2 


1A33-S3 


Function 


Controls the 
brightness of 

E/L lights, from 
off entirely in DIM 
to MAX, bright- 
ness in INC 


Release display 
system 


Checks alarm 
activity indicators 


Extinguish check 
fail alarm and 
reset associated 
computer logic 


Clear registers 
1, 2, or 3 in case 
of data loading 
ERROR 


Clears verb dis- 
play 


Clears noun dis- 
play 


T-T-T?-V9NS 


p8-Z 


Control or Display 


ENTER 


0 thru 9 


AGC MODE STANDBY/ 
ON 


G&N ERROR 


COMP PWR FAIL 


Table 2-3. Panel Components (Cont) 


Description 
Key Momentary 


Key Momentary 
Key Momentary 


Key Momentary 


Toggle Switch 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


1A33-S7 


1A33-S8 

1A33-S12 

1A33-S9 
thru 
$19 


1A43-S1 


1A57-N/A 


1A57-N/A 


Function 


Signals AGC 
to process 
current verb- 
noun instruc- 
tion 


Data Sign 
Data Sign 


Numerical digit 


Inputs DBI to 

the computer 
and lights DS9 
or DS10 on panel 
16A14 in the IOS 


Receives DBO 
from the com- 
puter 


Receives DBO 
from the com- 
puter 


T-T-T¥-V9WS 


Table 2-3. Panel Components (Cont) 


Panel and 


Component Figure 
Control or Display Description No, Number Function 
IMU FAIL Indicator Light 1A57-N/A 2-30 Receives DBO 


from the com- 
puter 


CDU FAIL Indicator Light 1A57-N/A 2-30 Receives DBO 
from the com- 
puter 


ACCEL FAIL Indicator Light 1A57-N/A 2-30 —«*Receives DBO 
from the com- 
puter 


G&N FAIL Indicator Light 1A57-N/A 2-30 Receives DBO 
from the com- 
puter 


GIMBAL LOCK Indicator Light 1A57-N/A 2-30 Receives DBO 
from the com- 
puter 


IMU TEMP Indicator Light 1A57-N/A 2-30 Receives DBO 
from the com- 
puter 


ZERO ENCODER Indicator Light 1A57-N/A 2-30 Receives DBO 
from the com- 
puter 


T-I-TP-VOWS 


98-2 


Table 2-3. Panel Components (Cont) 


Panel and 


Component Figure 
Control or Display Description No. Number Function 
IMU DELAY Indicator Light 1A57-N/A .— 2-30 Receives DBO 


from the com- 
puter 


MASTER WARNING Indicator Light 1A57-N/A 2-30 Receives DBO 
from the com- 
puter 


MASTER CAUTION Indicator Light 1A57-N/A 2-30 Receives DBO 


from the com- 
puter 


Indicator Receives inputs 
from relays K3 
and K4 in cab- 


inet 35A1A1A16 


T-T-T?-VOWS 


TO EVENT Indicator 1A66-M2 2-31 Receives inputs 
from relays K3 
and K4 in cab- 

inet 35A1A1A6 


FROM EVENT Indicator 1A66-M3 2-31 Receives inputs 

from relays K3 
and K4 in cab- 
inet 35A1A1A6 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 


Control or Display Description No. Number Function 


PYRO ASEQ A Circuit Breaker 1A71-CBl 2-32 Inputs DBI to 
the computer 
and lights 
SDS1 on panel 
17A8 in the IOS 


PYRO ARCS FUEL DUMP Circuit Breaker 1A71-CB2 Inputs DBI to 
the computer 
and lights 
SDS2 on panel 
17A8 in the IOS 


PYRO A SEQ B Circuit Breaker 1A71-CB3 Inputs DBI to 
the computer 
and lights 
SDS3 on panel 
17A8 in the IOS 


PYRO B RCS FUEL DUMP Circuit Breaker 1A71-CB4 Inputs DBI to 
the computer 
and lights 
SDS4 on panel 
17A8 in the IOS 


PYRO BHF ANT DEPLOY Circuit Breaker 1A71-CB5 Inputs DBI to 
the computer 
and lights 
SDS5 on panel 
17A8 in the IOS 


L8-Z 


T-T-T?-VOWS 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


BAT CHGR BAT C Circuit Breaker 1A71-CB9 . = 2-32 Inputs DBI to 
the computer 
and lights 
SDS6 on panel 
17A8 in the IOS 


BAT C PWR POST LANDING Circuit Breaker 1A71-CB8 Inputs DBI to 

& ENTRY the computer 
and lights 
SDS7 on panel 
17A8 in the IOS 


BAT B PWR ENTRY Circuit Breaker 1A71-CB7 Inputs DBI to the 
computer and 
lights SDS8 on 
panel 17A8 in 
the IOS 


T-T-T¥-VSNS 


BAT A PWR ENTRY Circuit Breaker 1A71-CB6 Inputs DBI to 
the computer 
and lights 
SDS9 on panel 
17A8 in the IOS 


LIGHTING FLOODS Control Rheostat 1A81-R1 Inputs to DS4 on 
PRIMARY MISC EQUIP 
; INSTL. 


68-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


LIGHTING FLOODS Toggle Switch 1A81-S1 2-33 Inputs to DS5 

SEC ON/OFF on MISC EQUIP 
INSTL and to 
CR2 and CR4 in 
cabinet 35A1A6A17 


LIGHTING CLOCKS Toggle Switch Inputs to DS2 
BRT/OFF/DIM or DS3 on panel 
- 16A22 in the IOS 


MAIN A BAT BUS A Circuit Breaker 1A87-CBl1 Inputs DBI to 
the computer and 
lights SDS57 on 
panel 17A2 in the 
IOS 


MAIN A BAT C Circuit Breaker 1A87-CB2 Inputs DBI to the 
computer and 
lights SDS58 on 
panel 17A2 in the 
IOS 


MAIN B BAT C Circuit Breaker 1A87-CB3 Inputs DBI to the 
computer and 
lights SDS59 on 
panel 17A2 in the 
IOS 


T-T-T?-VONS 


06-2 


Control or Display 
MAIN B BAT BUS B 


POST LDG BAT BUS A 


POST LDG BAT BUS B 


POST LDG BAT C 


POST LDG MAIN A 


Table 2-3, Panel Components (Cont) 


Description 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Panel and 
Component Figure 


No. Number 


1A87-CB4 2-34 


1A87-CB5 


1A87-CB6 


1A87-CB7 


1A87-CB8 


Function 


Inputs DBI to 
the computer 
and lights 
SDS60 on panel 
17A2 in the IOS 


Inputs DBI to 
the computer 
and lights 
SDS61 on panel 
17A2 in the IOS 


Inputs DBI to 

the computer and 
lights SDS62 on 
panel 17A2 in 
the IOS 


Inputs DBI to 
the computer 
and lights SDS63 
on panel 17A2 in 
the C/M 


Inputs DBI to 
the computer 
and lights SDS64 
on panel 17A2 in 
the C/M 


T-T-T?-VOWS 


T6-2 


Control or Display 


POST LDG MAIN B 


INVERTER PWR NO. 1 
MNA 


INVERTER PWR NO. 2 
MNB 


INVERTER PWR NO, 3 
MNA 


INVERTER PWR NO, 3 
MNB 


Table 2-3. Panel Components (Cont) 


Description 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Circuit Breaker 


Panel and 
Component 
No. 


1A87-CB9 


1A87-CB10 


1A87-CB11 


1A87-CB12 


1A87-CB13 


Figure 


Number 


2-34 


Function 


Inputs DBI to 
the computer 
and lights 

SDS65 on panel 
17A2 in the C/M 


Inputs DBI to 

the computer and 
lights SDS66 on 
panel 17A2 in 
the C/M 


Inputs DBI to 
the computer 
and lights SDS67 
on panel 17A2 in 
the C/M 


Inputs DBI to 
the computer 
and lights 
SDS68 on panel 
17A2 in the C/M 


Inputs DBI to the 
computer and 
lights SDS69 on 
panel 17A2 in the 
C/M 


T-T-T?-V9OWNS 


c6-Z 


Control or Display 
URINE DUMP 


URINE FECES/URINE 
DUMP/VACUUM/OFF 


IMU CDU DIFFERENCE 
DEGREES 


TRANSFER COMPUTER/ 
MANUAL 


MANUAL ALIGN 


MODE ZERO ENC 


MODE COARSE ALIGN 


Table 2-3. Panel Components (Cont) 


Description 


Control Switch 


Control Switch 


Meter 


Switch 


Switch 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 


Component Figure 


No. Number 


1A90-S1 


1A90-S2 


1A96-M1 


1A96-S7 


1A96-SDS1 


1A96-SDS2 


Function 


Receives D/A 
from DCE 


Energizes relay 
K1 in cabinet 
35A2A3 A9 


Energizes relay 
K2 in cabinet 
35A2A3A9 


Receives DBO 
from the com- 
puter and inputs 
DBIM to the com- 
puter 


Receives DBO 
from the com- 
puter and inputs 
DBIM to the com- 
puter 


T-T-T?-V9WNS 


€6-2 


Control or Display 
MODE FINE ALIGN 


MODE CDU MAN 


MODE ATT CONT 


MODE ENTRY 


DC VOLTS 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator 


Panel and 
Component 
No. 


1A96-SDS3 


1A96-SDS4 


1A96-SDS5 


1A96-SDS6 


1A100-M1 


Figure 


Number 


2-36 


Function 


Receives DBO 
from the com- 
puter and inputs 
DBIM to the com- 
puter 


Receives DBO 


from the com- 


puter and inputs 
DBIM to the com- 
puter 


Receives DBO 
from the com- 
puter and inputs 
DBIM to the com- 
puter 


Receives DBO 
from the com- 
puter and inputs 


. DBIM to the com- 


puter 


Receives inputs 
from resistor R2 
in cabinet 35A1A7A15 


T-T-T?-VONS 


6-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Description No. Number Function 


Control or Display 


FUNCTION SELECT A/ Toggle Switch 1A100-S1 | 2-37 Lights DS1 or 
OFF/B DS2 on panel. 
15A2 in the IOS 


TEST SELECT Rotary Switch 1A100-S2 2-37 Inputs DBI to- 
the computer 
and lights DS3 
through DS14 
on panel 15A2 

in the IOS 


S/M OXYGEN SUPPLY Control Switch 1A113-S1 2-38 Inputs to relay 
REGULATOR ON 1/1 & 2/ K2 and K3 in 
OFF cabinet 35A2A2A23 


T-T-TP-VOWNS 


CABIN PRESS REGULA- Switch 1A113-S6 2-38 Inputs to relay 
TOR REPRESS K4 in cabinet 
35A2A2A3 


EMER 0, INFLOW Switch 1A113-S4 Inputs to relays 
VALVE K1 and K2 in 


cabinet 35A2A2A23 


PRESS TO TEST Switch 1A113-S5 


Inputs DBI to the 
computer and 

lights DS8 on panel 
18A6 in the IOS 


G6-2 


Control or Display 


TANK PRESSURE 
REGULATOR INLET 
SELECTOR 


TANK PRESSURE 
REGULATOR OUTLET 
SELECTOR 


SUIT EVAP 


GLYCOL EVAP 


H»O ACCUMULATOR 
Selector No. 1 


Table 2-3. 


Description 
Switch 


Switch 


Activator 


Activator 


Switch 


Panel Components (Cont) 


Panel and 


Component Figure 


No. Number 


1A113-S3 2-38 


1A113-S2 


1A114-Al 


1A114-A2 


1A114-S2 


Function 


Inputs to relays 
K3 and K4 in 
cabinet 35A2A2A5 


Inputs to relays 
K1 and K2 in cab- 
inet 35A2A2A7 


Provides manual 
adjustment of suit 
inflow control valve 
as reflected in SUIT 
EVAP INFLOW CON- 
TROL VALVE 


Provides manual 
adjustment of gly- 
col evaporator 
temperature valve 
as reflected in 
GLYCOL TEMP 


. CONTROL VALVE 


indicator M4 (on 
panel 18A6) reading 


Inputs to relay K3 
in cabinet 35A2A2A9 


T-I-T?-V9WNS 


96-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


H.O ACCUMULATOR Switch 1A114-S3 | 2-39 Inputs to relay 
Selector No. 2 K3 in cabinet 
35A2A3 A9 


SUIT FLOW RELIEF Switch 1A114-S1 2-39 Inputs to relay 
K3 in cabinet 
35A2A2A3 


SUIT EVAP GLYCOL Switch 1A114-S4 2-29 Inputs to relay 
INLET . Ké4 in cabinet 
35A2A2A7 


SUIT EVAP GLYCOL 1A114-S5 Inputs to relay 
BYPASS K1 in cabinet 
35A2A2A11 


GLYCOL RESERVE Switch 1A114-S6 2-39 Inputs to relay 
K2 in cabinet 
35A2A2A21 


WASTE TANK Switch 1A121-S1 2-40 Inputs to relay 
SERVICING SHUTOFF K2 in cabinet 
35A2A1A24 


WATER PRESS RELIEF Switch 1A121-S2 2-40 Inputs to relay 
VALVE K2 and K3 in cab- 
inet 35A2A1A24 


L6-@ 


Table 2-3. Panel Components (Cont) 


Control or Display Description 


POTABLE WATER Switch 
SHUTOFF 


POTABLE WATER Switch 
RELIEF ON 


OUTER VALVE AUTO Switch 


INNER VALVE AUTO Switch 


INNER VALVE OPEN 


SUIT RETURN AIR 
VALVE 


DEMAND PRESS REG & Switch 
RELIEF VALVE 
SELECTOR 


Panel and 
Component Figure 


No. Number 


1A121-S3 2-40 


1A121-S4 


1A132-S1 


Inputs to relay 
K4 in cabinet 
35A2A1A26 


Inputs to relay 
K1 in cabinet 
35A2A2A23 


Inputs to relay 
K3 in cabinet 
35A2A1A26 


Inputs to relay 
K2 in cabinet 
35A2A1A26 


Inputs to relay 
K1 in cabinet 
35A2A1A26 


Inputs to relay 
K4 in cabinet 
35A2A2A3 


Inputs to relays 


K1 and K2 in cab- 


inet 35A2A2A5 


T-T-T?-V9NS 


86-2 


Table 2-3, Panel Components (Cont) 


Panel and 


Component Figure 
Control or Display Description No. Number Function 
PRESS-TO-TEST Switch 1A65-S2 Inputs DBI to 


the computer 
and lights DS11 
on panel 18A6 in 
the IOS 


HOT Switch 1A107-S1 Inputs to relays 
: K1 in cabinet 
35A2A2A9 


1A107-S2 


Inputs to relays 
K2 in cabinet 
35A2A2A9 


T-T-T?-V9IWS 


GLYCOL RESERVOIR Switch 1A127-S1 Inputs to relay 
OUTLET VALVE K2 in cabinet 
35A2A2A11 


GLYCOL RESERVOIR Switch 1A127-S3 Inputs to relay 
BYPASS VALVE K4 in cabinet 
35A2A2A11 


SURGE TANK Inputs to relay 
ISOLATION VALVE OPEN K4 in cabinet 
35A2A2A13 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


GLYCOL SHUTOFF Switch 1A131-S1 Inputs to relay 
VALVES RADIATOR K3 in cabinet 
INLET OPEN 35A2A2A13 


GLYCOL RESERVOIR Switch 1A127-S2 Inputs to relay 
INLET VALVE OPEN K2 in cabinet 
35A2A2A13 


CO, ABSORBER Switch 1A147-S1 Inputs to relays 
DIVERTER VALVE K3 and K4 in cab- 
inet 35A2A2A15 


GLYCOL PRESS RELIEF Switch 1A129-S1 Inputs to relay 
VALVES ON BY-PASS K1 in cabinet 
NO. 1 35A2A2A15 


T-I-17-V9NS 


GLYCOL PRESS RELIEF Switch 1A129-S2 Inputs to relay 
ON BY-PASS NO. 2 K2 in cabinet 
35A2A2A15 


S/ MO, ISOLATION Switch 1A141-S1 Inputs to relay 
VALVE K1 in cabinet 
35A2A2A17 


PORTABLE LIFE SUP- Switch Inputs to relay 
PORT SYSTEM ENTRY K2 in cabinet 
VALVE 35A2A2A17 


66-2 


00T-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


CO, ABSORBER NO. 1 Switch 1A119-S1 — Inputs to relay 
IN PLACE K4 in cabinet 
35A2A2A17 


CO ABSORBER NO. 2 Switch 1A120-S1 Inputs to relay 
2 K1 in cabinet 
35A2A2A19 


SUIT CONNECTED LEFT Switch 1A124-S1 Inputs to relay 
HAND K2 in cabinet 
35A2A2A19 


SUIT CONNECTED CENTER Switch 


1A123-S1 Inputs to relay 
K3 in cabinet 


35A2A2A19 


T-T-T?-V9WNS 


SUIT CONNECTED RIGHT Switch 1A122-S1 Inputs to relay 
HAND K4 in cabinet 
35A2A2A19 


LAMP TEST 


Pushbutton Switch Energizes relay 
K1 on panel 18A36 


in the IOS 


NO. 1 MEP COMPUTER/ Indicator Light 14A1-DS1 
MANUAL 


TOT-@ 


Control or Display 


NO, 1 STARFIELD 
COMPUTER/MANUAL 


NO. 2 MEP COMPUTER/ 
MANUAL 


NO, 2 STARFIELD 
COMPUTER/MANUAL 


NO. 3 MEP COMPUTER/ 
MANUAL 


NO, 3 STARFIELD 
COMPUTER/MANUAL 


NO. 4 MEP COMPUTER/ 
MANUAL 


NO. 4 STARFIELD 
COMPUTER/MANUAL 


NO. 5 MEP COMPUTER/ 
MANUAL 


NO. 5 STARFIELD 
COMPUTER/MANUAL 


Table 2-3, Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 


Component 


No. 


14A1-DS2 


14A1-DS3 


14A1-DS4 


14A1-DS5 


14A1-DS6 


14A1-DS7 


14A1-DS8 


14A1-DS9 


14A1-DS10 


Figure 


2-41 


2-41 


2-41 


2-41 


T-I-T?-V9ONS 


a ee ee es ee ee eee | ee a ee. ee ee 


cOT-Z 


Control or Display 


TELESCOPE MEP 
COMPUTER/MANUAL 


TELESCOPE STARFIELD 
COMPUTER/MANUAL 


SEXTANT COMPUTER/ 
MANUAL 


R.V. COMPUTER/ 
MANUAL 


LAMP SUPPLY FAIL 
NO. 1/NO. 4 


LAMP SUPPLY FAIL 
NO. 2/NO. 5 


LAMP SUPPLY FAIL 
NO. 3 /NO. 6 


AIR COMPRESSOR SAFE/ 
FAIL 


MODEL SUN LAMP FAIL 


R.V. DISPLAY SWEEP 
LOSS NO, 1 


Table 2-3. Panel Components (Cont) 


Description 
Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 
14A1-DS11 
14A1-DS12 
14A1-DS13 
14A1-DS14 
14A1-DS15 
14A1-DS16 
14A1-DS17 


14A1-DS18 


14A1-DS19 


14A1-DS20 


Figure 
Number 


Function 


2-41 


2-41 


T-T-T?-V9NS 


€0T-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


R.V. DISPLAY SWEEP Indicator Light 14A1-DS21 2-41 
LOSS NO, 2 


DC POWER FAiL Indicator Light 14A1-DS22 2-41 
400 CPS POWER FAIL Indicator Light 14A1-DS23 2-41 


AIR FLOW NO. 1, NO. 2, Air flow, indicator 14A2-M-9 2-42 Inputs from R1 
NO, 3, and NO, 4 M-8 through R6 on 
M-7 panel 1A153 in 
and C/M 
M-6 


SUIT PRESSURE Pressure indicator 14A2-M-5 Inputs from 
suit pressure 
transducer R3 


T-T-T?-VOWS 


SUIT TEMPERATURE Temperature 14A2-M-4 Inputs from 
°FX10 indicator suit temp 
transducer R8 


MAN TEMP Indicator Lights 14A2-DS-2 Inputs from 
DS-1 SDS4 and SDS5 
on panel 1A162 

in the C/M 


COMMAND MODULE Temperature 14A2-M-3 Inputs from 
TEMPERATURE indicator cabin temp trans- 
ducer R5 


vOT-% 


Control or Display 


COMMAND MODULE 
HUMIDITY %X10 


COMMAND MODULE 
NOISE LEVEL 


SMOKE GENERATOR 
PUSH TO OVERRIDE 


SMOKE GENERATOR 
OPERATING 


SMOKE GENERATOR 
FLUID FLOW 


Table 2-3. Panel Components (Cont) 


Description 


Humidity indicator 


Noise level 
indicator 


Indicator Switch 
Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


14A2-M-2 


14A2-M-1 


14A2-SDS1 


14A2-DS3 


14A2-DS4 


Figure 


Number 


2-42 


Function 


Inputs from 
Honeywell 
signal con- 
ditioner on 
panel A165 in 
cabinet 39 . 


Inputs from 
amplifier in 
cabinet 

38A2A3A20 


Receives DBO 
from the com- 
puter and ener- 
gizes relay K4 
in cabinet 
35A1A4A23 


Inputs from 
SDS1 on panel 
14A2 on IOS 


Inputs from 
smoke fluid 
sensor on 
1A142 in C/M 


T-T-T?-V9OWS 


SOT-2 


Control or Display 


AURAL SIMULATION 
OVERRIDE db 


AURAL SIMULATION 
ON -OFF 


RE-ENTRY HEAT 
OVERRIDE 
SUIT PRESSURE 


AIR FLOW LOW 


INSTR-SERVICE 


URINE DUMP/OFF 


Table 2-3. Panel Components (Cont) 


Description 


Control Rheostat 


Toggle Switch 


Control Rheostat 


Rotary Switch 


Indicator Light 


Switch Light 


Indicator lights 


Panel and 
Component Figure 


No. Number 


14A2-R1 2-42 


14A2-S-3 


14A2-R8 


14A2- 


14A2-DS5 


14A2 


14A3-DS1, 
DS2, 
and 
$1 


Function 


Inputs to relay 
K2 in cabinet 
38A2A3A1 and 
inputs to amp- 
lifier FCA in 
cabinet 
38A2A3A18 


Input to relay 
K2 in cabinet 
38A2A3A1 


Inputs A/D to 
DCE 


Receives inputs 
from printed 
circuit card 
565826 in cab- 
inet 35A1A4A25 


Receives inputs 
from switch S1 on 
panel 1A90 in the 
C/M 


T-T-TP-V9ONS 


901-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Description No. Number Function 


Control or Display 


URINE DUMP Indicator Light 14A3-DS3 2-43 Receives inputs 
from switch S2 

on panel 1A90 
in the C/M 


Indicator Light 


14A3-DS4 Receives inputs 
from switch S1 
on panel 1A90 in 


the C/M 


URINE FELES Indicator Light 14A3-DS5 2-43 Receives inputs 
from switch $1 

on panel 1A90 in 

the C/M 


T-T-T?-VOWS 


OFF Indicator Light 14A3-DS6 2-43 Receives inputs 
, from switch S1 
on panel 1A90 in 


the C/M 


LAMP TEST Pushbutton Switch 15A2-S1 ' 2-44 Energizes relay 
K2 on panel 18A36 
in the IOS 


DC VOLTS Voltmeter 15A2-M1 2-44 . Receives inputs 
from resistor R4 


in cabinet 
35A1LA7A17 


LOT-@ 


Control or Display 


FUNCTION SELECT A 


FUNCTION SELECT B 


TEST SELECT 1 


TEST SELECT 2 


TEST SELECT 3 


TEST SELECT 4 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 


Component Figure 


No. Number 


15A2-DS1 2-44 


15A2-DS2 


15A2-DS3 


15A2-DS4 


15A2-DS5 


15A2-DS6 


Function 


Receives inputs 
from switch S1 
on panel 1A100 in 
the C/M 


Receives inputs 
from switch S1 
on panel 1A100 
in the C/M 


Receives inputs 
from switch S2 
on panel 1A100 
in the C/M 


Receives inputs 
from switch S2 
on panel 1A100 
in the C/M 


Receives inputs 
from switch S2 on 
panel 1A100 in 
the C/M 


Receives inputs 
from switch $2 
on panel 1A100 
in the C/M 


T-T-T?-V9OWS 


Table 2-3. Panel Components (Cont) 


801-2 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


TEST SELECT 5 Indicator Light 15A2-DS7 2-44 Receives inputs 
from switch S2 
on panel 1A100 

in the C/M 


TEST SELECT 6 Indicator Light 15A2-DS8 Receives inputs 
from switch S2 
on panel 1A100 
in the C/M 


TEST SELECT 7 Indicator Light 15A2-DS9 Receives inputs 
from switch S2 
on panel 1A100 
in the C/M 


T-T-T?-V9OWS 


TEST SELECT 8 Indicator Light 15A2-DS10 Receives inputs 
from switch S2 
on panel 1A100 
in the C/M 


TEST SELECT 9 Indicator Light 15A2-DS11 Receives inputs 
from switch S2 
on panel 1A100 
in the C/M 


TEST SELECT 10 Indicator Light 15A2-DS12 Receives inputs 
from switch S82. 
on panel 1A100 
in the C/M 


60T-Z 


Control or Display 


TEST SELECT 11 


TEST SELECT 12 


MODE INT/NON INT 


INTEGRATED DCS FAIL 


INTEGRATED FAIL 
NEXT MESSAGE 


INTEGRATED NEXT 
MESSAGE FAILED 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Switch 
Light 


Indicator Switch 


Light 


Indicator Switch 
Light 


Indicator Light 


Panel and 
Component 
No. 


15A2-DS13 


15A2-DS14 


15A3-SDS1 


15A3-SDS2 


15A3-SDS3 


15A3-DS1 


Receives inputs 
from switch S2 
on panel 1A100 
In the C/M 


Receives inputs 
from switch S82 
on panel 1A100 
in the C/M 


Inputs to relays 
K3 and K4 in cab- 
inet 34A1A1A12 
and relay K4 in 
cabinet 34A1A1A2 


Inputs to relay 
K1 in cabinet 
34A1A1A8 


Inputs to relay 
K3 in cabinet 
34A1A1A8 


Inputs to cab- 
inet 45 P2-10 


T-T-TP-VONS 


OTI-% 


Control or Display 


INTEGRATED MESSAGE 
RECEIVED 


NON-INTEGRATED RTC 


NON-INTEGRATED G&N 


NON-INTEGRATED CTE 


NON-INTEGRATED 
DISPLAY DATA 


NON-INTEGRATED NOUN 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 
Indicator Switch 
Light 

Indicator Switch 
Light 

Indicator Switch 


Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


15A3-DS2 


15A3-SDS4 


15A3-SDS5 


15A3-SDS6 


15A3-SDS7 


15A3-SDS8 


Figure 


Number 


2-45 


2-45 


Function 


Inputs to cab- 
inet 45 P2-11 


Energizes relay 
K1 in cabinets 
34A1A1A4,. 
34A1A1A6, and 
34A1A1A19 


Energizes relay 
K2 in cabinets 
34A1A1A4 


Energizes relay 
K3 in cabinets 
34A1A1A4, 
34A1A1A6, and 
34A1A1A19 


Energizes relay 
K4 in cabinets 
34A1A1A4, and 
34A1A1A19 


Inputs to printed 
circuit card 565830 
in cabinet 
34A1A1A18 


T-T-TP-V9OWS 


TII-@ 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Description No. Number Function 


Control or Display 


NON-INTEGRATED + Indicator Switch 15A3-SDS9 2-45 Inputs to printed 
Light circuit card 565830 
in cabinet 34A1A1A18 


NON-INTEGRATED - Indicator Switch 15A3-SDS10 2-45 Inputs to printed 
Light circuit card 565830 

in cabinet 

‘34A1A1A18 


NON-INTEGRATED Indicator Switch 15A3-SDS11 2-45 Inputs to relay K2 
KEYBOARD CLEAR Light in cabinet 34A1A1A12 
and relay K4 in cab- 
inet 34A1A1A6 


T-T-T?-V9NS 


KEYBOARD RELEASE Indicator Switch 15A3-SDS15 2-45 Inputs to printed 
Light circuit card 571166 
in cabinet 34A1A3A16 


ERROR RESET Indicator Switch 15A3-SDS16 2-45 Inputs to printed 
Light circuit card 571166 
_in cabinet 34A1A3A16 


NON-INTEGRATED Indicator Switch 15A3-SDS12 2-45 Inputs to printed 
VERB Light circuit card 565830 


in cabinet 34A1A1A18 


CIT-Z 


Control or Display 


NON-INTEGRATED 
ENTER 


NON-INTEGRATED CLEAR 


KEYBOARD 1 


KEYBOARD 2 


KEYBOARD 3 


KEYBOARD 4 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Pushbutton Switch 


Pushbutton Switch 


Pushbutton Switch 


Pushbutton Switch 


Panel and 


Component Figure 


No. Number 


15A3-SDS13_ 2-45 


15A3-SDS14 


15A3-S2 


15A3-S3 


15A3-S4 


Function 


Inputs to printed 
circuit card 
565830 in cabinet 
34A1A1A18 


Inputs to relay 
K2 in cabinet 
34A1A1A6 


Inputs to printed 
circuit card 
565831 in cabinet 
34A1A1A1 


Inputs to printed 
circuit card 
565831 in cabinet 
34A1A1A1 


Inputs to printed 
circuit card 
565831 in cabinet 
34A1A1A1 


Inputs to printed 
circuit card 
565831 in cabinet 
34A1A1Al1 


T-I-T?-VOWS 


€Tl-Z 


Control or Display 
KEYBOARD 5 


KEYBOARD 6 


KEYBOARD 7 


KEYBOARD 8 


KEYBOARD 9 


KEYBOARD 0 


Table 2-3. Panel Components (Cont) 


Description 


Pushbutton Switch 


Pushbutton Switch 


Pushbutton Switch 


Pushbutton Switch 


Pushbutton Switch 


Pushbutton Switch 


Panel and 
Component 
No. 


15A3-S5 


15A3-S6 


15A3-S9 


15A3-S10 


Function 


Inputs to printed 
circuit card 
565831 in cabinet 
34A1A1Al1 


Inputs to printed 
circuit card 
565831 in cabinet 
34A1A1A1 


Inputs to printed 
circuit card 
565831 in cabinet 
34A1A1A1 


Inputs to printed 
circuit card 
565831 in cabinet 
34A1A1A1 


Inputs to printed 
circuit card 
565831 in cabinet 
34A1A1A1 


Inputs to printed 
circuit card 
565831 in cabinet 
34A1A1A1 


T-T-TP-VONS 


PIT-Z 


Control or Display 


INDICATOR LIGHT 
INTENSITY 


FLOOD LIGHT 
INTENSITY 


IMU CONTROL IMU/ 
CDU DIFFERENCE 


TRANSFER COMPUTER 


TRANSFER MANUAL 


MANUAL ALIGN 


MODE ZERO ENCODER 


Table 2-3. Panel Components (Cont) 


Description 


Control Rheostat 


Control Rheostat 


Indicator 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component Figure 


No. Number 


15A5-R1 . 2-46 


15A5-T1 


16A1-M1 


16A1-DS1 


16A1-DS2 


16A1-DS3 


16A1-DS4 


Function 


Inputs to the 
master buffer 
amp on panel 
18A42A25 in 
the IOS 


Inputs to the 
dimming busses 


Receives D/A 
from DCE 


Receives inputs 
from relay K1 in 
cabinet 35A2A3A9 


Receives inputs 
from relay K1 in 
cabinet 35A2A3A9 


Receives inputs 
from relay K2 in 
cabinet 35A2A3A9 


Receives inputs 
from relays K1 
and K2 in cab- 
inet 35A2A3A3 


T-T-T¥-VOWS 


STIi-< 


Table 2-3, Panel Components (Cont) 


Panel and 
Component Figure 
Description No. Number Function 


Control or Display 


MODE CDU MANUAL Indicator Light 16A1-DS5 2-47 Receives inputs 


from relay K3 in 
cabinet 35A2A3A5 


MODE COURSE ALIGN Indicator Light 16A1-DS6 Receives inputs 
from relays K3 and 
K4 in cabinet 


35A2A3 A3 


MODE ATTITUDE CN Indicator Light 16A1-DS7 2-47 Receives inputs 

CONTROL from relays K1 and 
K2 in cabinet 

35A2A3A1 


MODE FINE ALIGN Indicator Light 16A1-DS8 2-47 Receives inputs 
from relays K1 and 
K2 in cabinet 


35A2A3A5 


T-T-T?-V9NS 


MODE ENTRY 


Indicator Light 16A1-DS9 2-47 Receives inputs 
from relays K3 and 
K4 in cabinet 


35A2A3A1 


PROG ALM Indicator Light 16A2-DS1 2-48 Receives inputs 
from relay K1 in 


cabinet 40A1A3A3 


9TT-Z 


Control or Display 


SPARE 


COUNTER FAIL 


RUPT LOCK 


SCALER FAIL 


PARITY FAIL 


TL FAIL 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


16A2-DS2 


16A2-DS3 


16A2-DS4 


16A2-DS5 


16A2-DS6 


16A2-DS7 


16A2-DS8 


Figure 


Number 


2-48 


2-48 


Function 


Not used at 
this time 


Receives inputs 
from relay K3 
in cabinet 
40A1A3A5 


Receives inputs 
from relay K1 in 
cabinet 40A1A3A8 


Receives inputs 
from relay K2 
in cabinet 
40A1A3A8 


Receives inputs 
from relay K3 in 
cabinet 35A1A3A3 


Receives inputs 
from relay K1 
in cabinet 
35A1A3A5 


Receives inputs 
from relay K2 in 
cabinet 35A1A3A3 


T-T-TP-VOWS 


LIT-@ 


Control or Display 
CHECK FAIL 


SPARE 


KEY RELEASE 


‘SPARE 


G&N ERROR 


GIMBAL LOCK 


COMP PWR FAIL 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


16A2-DS9 


16A2-DS10 


16A2-DS11 


16A2-DS12 


16A2-DS13 


16A2-DS14 


16A2-DS15 


Figure 


Number 


2-48 


Function 


Receives inputs 
from relay K3 
in cabinet 
35A1A3A3 


Not used at 
this time 


Receives inputs 
from relay K3 
in cabinet 
35A1A3A5 


Not used at 
this time 


Receives inputs 
from relay K1 
in cabinet 
35A2A4A7 


Receives inputs 
from relay K2 
in cabinet 
35A2A4A9 


Receives inputs 
from relay K2 
in cabinet 
35A2A4A7 


T-T-T?-V9WS 


8TT-Z 


Control or Display 
IMU TEMP 


CDU FAIL 


ZERO ENCODER 


ACCEL FAIL 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


16A2-DS16 


16A2-DS17 


16A2-DS18 


16A2-DS19 


16A2-DS20 


16A2-DS21 


Figure 


Number 


2-48 


Function 


Receives inputs 
from relay K3 
in cabinet 
35A2A4A9 


Receives inputs 
from relay K3 
in cabinet 
35A2A4A7 


Receives inputs 
from relay K2 
in cabinet 
35A2A4A11 


Receives inputs 
from relay K4 
in cabinet 
35A2A4A7 


Receives inputs 
from relay K4 
in cabinet 
35A2A4A9 


Receives inputs 
from relay K1 
in cabinet 
35A2A4A9 


T-T-T?-VOWNS 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 
Control or Display Description No. Function 


IMU DELAY Indicator Light 16A2-DS22 Receives inputs 
from relay K1 
in cabinet 
35A2A4A11 


G&N FAIL Indicator Light 16A2-DS23 Receives inputs 
from relay K4 
in cabinet 
35A3A4A11 


MASTER WARNING Indicator Light 16A2-DS24 Receives inputs 
from relay K1 
in cabinet 
35A3A4A13 


Indicator Light 16A2-DS25 Receives inputs 
from relay K3 
in cabinet 
35A2A4A11 


MASTER CAUTION Indicator Light 16A2-DS26 Receives inputs 
from relay K2 
in cabinet 
35A2A4A13 


LAMP TEST Pushbutton Switch 16A3-S1 Energizes relay 
K5 on panel 18A36 
in the IOS 


6TT-2 


T-T-TP-V9OWNS 


Table 2-3. Panel Components (Cont) 


Panel and 

Component Figure 
Control or Display Description No. Number Function 
MARK ERROR R ANGLE 


(DEGREES) 


Digital Indicator 


16A3-M1 2-49 


Receives DWOR 
from the com- 
puter 


MARK ERROR M ANGLE 
(DEGREES) 


Digital Indicator 16A3-M2 ReceivesDWOR 
from the com- 
puter 
SEXTANT DOORS OPENED Indicator Light 16A4-DS1 Receives input 
from Switch S2 

on CM panel 1A184 
SEXTANT DOORS CLOSED Indicator Light 16A4-DS2 Receives input 
from Switch S3 


on CM panel 1A184 


T-T-T¥-VOWS 


ORBITAL POSITION 
LONGITUDE/DEGREES 


16A5-M1 Receives DWOR 


from the computer 


Digital Indicator 


ORBITAL POSITION 
LATITUDE/DEGREES 


Digital Indicator 16A5-M2 Receives DWOR 


from the computer 


ORBITAL POSITION 
LATITUDE/MILES 


SHA/DEGREES 


Digital Indicator 


Digital Indicator 


16A5-M3 


16A6-M1 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


TOT-Z 


Control or Display 


DEC/DEGREES 


DEGREES 


SHA/LONG 


DEGREES 


DEL/LAT 


LOS ROT/DEGREES 
TEL/SEXTANT 
DISPLAY SCOPE 
TEL/SEXTANT 
DISPLAY INTENSITY 


TEL/SEXTANT 
DISPLAY FOCUS 


Table 2-3. Panel Components (Cont) 


Description 


Digital Indicator 


Digital Indicator 


Indicator Light 


Digital Indicator 


Indicator Light 


Digital Indicator 


Cathode Ray Tube 


Cathode Rheostat 


Control Rheostat 


Panel and 


Component Figure 


No. Number 


16A6-M2 2-52 


16A6-M3 2-52 


16A6-DS1 2-52 


16A6-M4 


16A6-DS2 


16A6-M5 


16A7-U1 


16A7-R1 


16A7-R2 


Function 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


Receives inputs 
from relay K1 in 
cabinet 40A1A1A19 


Receives DWOR 
from the computer 


Receives inputs 
from relay Klin 
cabinet 40A1A1A19 


Receives DWOR 
from the computer 


Receives D/A 
from DCE 


Internal wiring 
for local adjust- 
ment 


Internal wiring 
for local adjust- 
ment 


T-T-TP-VOWS 


C2T-Z 


Control or Display 


TEL/SEXTANT 
DISPLAY SCALE 


RATE DEG/SEC. PITCH 


RATE DEG/SEC. ROLL 


RATE DEG/SEC. YAW 


POS DEG PITCH 


POS DEG ROLL 


POS DEG YAW 


REFERENCE FRAME 
E FRAME 


Table 2-3. Panel Components (Cont) 


Description 


Control Rheostat 


Indicator 


Indicator 


Indicator 


Digital Indicator 


Digital Indicator 


Digital Indicator 


Indicator Light 


Panel and 


Component Figure 


No. Number 


16A7-R3. 2-53 


16A8-M1 


16A8-M3 


16A8-M5 


16A8-M2 


16A8-M4 


16A8-M6 


16A8-DS1 


Function 


Internal wiring 
for local adjust- 
ment 


Receives D/A 
from DCE | 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


Receives inputs 
from relay K4 
in cabinet 
40A1A1A9 


T-T-TP-VINS 


€2T-Z 


Control or Display 


REFERENCE FRAME 
I FRAME 


REFERENCE FRAME 
M FRAME 


2X TRUNNION 


SHAFT ANGLE 


OUTER GIMBAL (ROLL) 


INNER GIMBAL (PITCH) 


MIDDLE GIMBAL (YAW) 


INCREASE (ROLL) 


Table 2-3. Panel Components (Cont) 


Description 
Indicator Light 


Indicator Light 


Digital Indicator 


Digital Indicator 


Digital Indicator 


Digital Indicator 


Digital Indicator 


Indicator Light 


Panel and 
Component 
No. 


16A8-DS2 


16A8-DS3 


16A9-M1 


16A9-M2 


16A9-M3 


16A9-M4 


16A9-M5 


16A9-DS1 


Function 


Receives inputs 
from relay K5 
in cabinet 
40A1A1A9 


Receives inputs 
from relay K5 
in cabinet 
40A1A1A9 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


Receives inputs 
from relay K1 in 
cabinet 35A2A4A19 


T-T-T?-V9NS 


v2I-Z 


Control or Display 
DECREASE (ROLL) 


INCREASE (PITCH) 


DECREASE (PITCH) 


INCREASE (YAW) 


DECREASE (YAW) 


SEXTANT CONTROL 
TRUNNION (+) 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


16A9-DS2 


16A9-DS3 


16A9-DS4 


16A9-DS5 


16A9-DS6 


16A10-DS1 


Figure 


Number 


2-55 


2-56 


Function 


Receives inputs 
from relay K2 
in cabinet 
35A2A4A19 


Receives inputs 
from relay K1 
in cabinet 
35A2A4A21 


Receives inputs 
from relay K2 in 
cabinet 
35A2A4A21 


Receives inputs 
from relay K3 
in cabinet 
35A2A4A19 


Receives inputs 
from relay K4 
in cabinet 
35A2A4A19 


Receives inputs 
from Al on panel 
1A31 in the C/M 


T-T-TP-VOWS 


bo 
t 
= 
bo 
ol 


Control or Display 


SEXTANT CONTROL 
SHAFT (+) 


SEXTANT CONTROL 
TRUNNION (-) 


SEXTANT CONTROL 
SHAFT (-) 


CHECK COOLANT 


MARK/PENDING ACCEPT 


TELESCOPE SHAFT 


Table 2-3. Panel Components (Cont) 


Description 
Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Digital Indicator 


Panel and 
Component 
No. 


16A10-DS2 


16A10-DS3 


16A10-DS4 


16A10-DS5 


16A11-DS1 


16A11-M2 


Figure 


Number 


Function 


Receives inputs 
from Alon panel 
1A31 in the C/M 


Receives inputs 
from Al on panel 
1A31 in the C/M 


Receives inputs 
from Al on panel 
1A31 in the C/M 


Receives inputs 
from relay K3 in 
cabinet 35A2A3A17 


Inputs DBO to the 
computer and 
receives inputs 
from relay K3 in 
cabinet 35A2A3A24 


Receives inputs 
from relays K3, 
K4, and K®5 in cab- 
inet 40A2A5A23; 


relays K3 and K4 in 


cabinet 40A2A5A25 


T-T-TP-V9NS 


Table 2-3. Panel Components (Cont) 


92T-2 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


TELESCOPE TRUNNION Digital Indicator 16A11-M3 . 2457 Receives inputs 
from relays K3, 
K4, and K5 in cab- 
inet 40A2A7A23; 
relays K3 and K4 
in cabinet 
40A2A7A25 


PANEL BRIGHTNESS Indicator 16A11-M1 2-57 Receives inputs 
from resistor Rl 

on panel 1A31 in 

the C/M 


CHECK MODE LAMPS Indicator Light 16A11-DS2 2-57 Receives inputs 
from relay K4 in 
cabinet 35A2A4A15 


CHECK CONDITION Indicator Light 16A11-DS3 2-57 Receives inputs 
LAMPS from relay K1 
in cabinet 


35A2A4A15 


SLAVE TELESCOPE Indicator Light 16A12-DS1 Receives inputs 
STAR LOS . from relay K1 
in cabinet 
35A2A3A11 


T-T-T?-VIWNS 


LeT-2 


Control or Display 


SLAVE TELESCOPE 
LANDMARK LOS 0° 


SLAVE TELESCOPE 
OFF SET 25° 


TRACKER 


CONTROLLER SPEED 
HIGH 


CONTROLLER SPEED 
MEDIUM 


CONTROLLER SPEED 
LOW 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


16A12-DS2 


16A12-DS3 


16A12-DS4 


16A12-DS5 


16A12-DS6 


16A12-DS7 


Figure 


Number 


Function 


Receives inputs 
from relay K3 
in cabinet 
35A2A3A11 


Receives inputs 
from relay K2 
in cabinet 
35A2A3A11 


Receives inputs 
from P1-12 


Receives inputs 
from relay K4 
in cabinet 
35A2A3A17 


Receives inputs 
from relay K2 
in cabinet 
35A2A3 A22 


Receives inputs 
from relay K1 
in cabinet 
35A2A3 A22 


T-T-TP-VIWS 


821-2 


Control or Display 
ZERO OPTICS 


COMPUTER 


CONTROLLER MODE 
DIRECT 


CONTROLLER MODE 
RESOLVED 


OPTICS HOLD ON 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component Figure 


No. Number 


16A12-DS8 . 2-58 


16A12-DS9 


16A12-DS10 


16A12-DS12 


16A12-DS13 


16A12-DS11 


Function 


Receives inputs 
from relay K1 
in cabinet 
35A2A3A24 


Receives inputs 
from relay K2 
in cabinet 
35A2A3A24 


Receives inputs 
from relay K4 
in cabinet 
35A2A4A5 


Receives inputs 
from relay K4 
in cabinet 
35A2A3A24 


Receives inputs 
from relay K4 
in cabinet 
35A2A3A24 


T-T-TP-VOWS 


62I-@ 


Control or Display 


POWER & BRIGHTNESS 
MEDIUM 


POWER & BRIGHTNESS 
LOW 


FILM DRIVE SINGLE 
FRAME UP 


FILM DRIVE SINGLE 
FRAME DOWN 


FILM DRIVE SLEW UP 


FILM DRIVE SLEW 
DOWN 


Table 2-3. Panel Components (Cont) 


Description 
Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 


Component Figure 


No. Number 


16A13-DS1 2-59 


16A13-DS2 


16A13-DS3 


16A13-DS4 


16A13-DS5 


16A13-DS6 


Function 


Receives inputs from 
relay K3 in cabinet 
35A2A3A22 


Receives inputs 

from relay K4 

in cabinet 
35A2A3 A22 


Receives inputs 
from relay K1 
in cabinet 
35A2A3A20 


Receives inputs 
from relay K2 
in cabinet 
35A2A3A20 


Receives inputs 
from relay K3 
in cabinet 
35A2A3A20 


Receives inputs 
from relay K4 
in cabinet 
35A2A3A20 


T-T-T?-VOWNS 


O€T-Z 


Control or Display 


ATTITUDE IMPULSE 
YAW LEFT 


ATTITUDE IMPULSE 
YAW RIGHT 


ATTITUDE IMPULSE 
PITCH DOWN 


ATTITUDE IMPULSE 
ENABLE ON 


ATTITUDE IMPULSE 
ROLL LEFT 


ATTITUDE IMPULSE 
ROLL RIGHT 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


16A14-DS1 


16A14-DS2 


16A14-DS3 


16A14-DS4 


16A14-DS5 


16A14-DS6 


Figure 
Number 


2-60 


Function 


Receives inputs 
from relay K3 
in cabinet 
35A1A1A14 


Receives inputs 
from relay K4 
in cabinet 
35A1A1A14 


Receives inputs 
from relay K1 
in cabinet 
35A1A1A16 


Receives inputs 
from relay K4 
in cabinet 
35A2A3A15 


Receives inputs 
from relay K2 
in cabinet 
35A1A1A14 


Receives inputs 
from relay K1 
in cabinet 
35A1A1A14 


T-T-T?-VOWS 


TET-Z 


Control or Display 
ATTITUDE IMPULSE 


PITCH UP 


CONDITION LAMPS ON 


BRIGHTNESS 


AGC MODE STAND-BY 


AGC MODE ON 


IMU TEMP MODE 
AUTO OVRD 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


16A14-DS7 


16A14-DS8 


16A14-M1 


16A14-DS9 


16A14-DS10 


16A14-DS11 


Figure 


Number 


Function 


Receives inputs 
from relay K2 
in cabinet . 
35A1A1A16 


Receives inputs 
from switch S22 


on panel 1A31 in 


the C/M 


Receives inputs 
from R1-A on 
panel 1A33 in 
the C/M 


Receives inputs 
from switch S1 
on panel 1A43 
in the C/M 


Receives inputs 
from switch S1 
on panel 1A43 in 
the C/M 


Receives inputs 
from relay K2 
in cabinet 
35A2A3A13 


T-T-TP-V9NS 


c&T-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number. Function 


IMU TEMP MODE Indicator Light 16A14-DS12 2-60 Receives inputs 
PROPORTIONAL from relay K3 
in cabinet 


35A2A3A13 


IMU TEMP MODE Indicator Light 16A14-DS13 2-60 Receives inputs 
BACK UP from relay K4 
in cabinet 


35A2A3A13 


35A2A3A13 


~ 
IMU TEMP MODE EMER Indicator Light 16A14-DS14 2-60 Receives inputs = 
from relay K1 = 

in cabinet = 

ns 

I 

— 


GAIN PIPA Indicator Light 16A14-DS15 2-60 Receives inputs 
; from relay K1 

in cabinet 

35A2A3A15 


GAIN IRIG 


Indicator Light 16A14-DS16 Receives inputs 
from relay K2 
in cabinet 


35A2A3 A15 


Indicator Light 16A14-DS17 2-60 Receives inputs 
from relay K3 
in cabinet 
35A2A3A15 


€EI-Z 


Control or Display 


FUEL QUANTITY DISPLAY 


RCS (LB) 


FUEL QUANTITY 
DISPLAY ZERO 


FUEL QUANTITY 
DISPLAY TIME (SEC) 


FUEL QUANTITY 
DISPLAY ZERO 


MARK HOLD RELEASE 
MAN/AUTO 


MARK HOLD RELEASE 
MARK 


CRT MODE SELECTOR 
TELESCOPE/SEXTANT 


ACTIVITY UPTL 
ACTIVITY COMP 


PROGRAM 


Table 2-3. Panel Components (Cont) 


Description 


Digital Indicator 


Pushbutton Switch 


Digital Indicator 


Pushbutton Switch 


Indicator Switch 
Light 


Indicator Switch 
Light 


Rotary Switch 


Indicator Light 
Indicator Light 


Digital Indicator 


Panel and 


Component Figure 


No. . Number 


16A16-M1 


16A16-S1 


16A16-M2 


16A16-S2 


16A16-SDS1 


16A16-SDS2 


16A16-S3 


16A17-DS1 
16A17-DS2 


16A17-M1 


Function 


Receives DWOR 
from the computer 


Inputs DBI to 
the computer 


Receives DWOR 
from the computer 


Inputs DBI to 
the computer 


Inputs DBI to 
the computer 


Inputs DBI to 
the computer 


Inputs DBI to 
the computer 


Receives DWOR 
from the computer 


T-T-T?-V9WS 


vET-Z 


Control or Display 
VERB 


NOUN 


REGISTER 1 


REGISTER 2 


REGISTER 3 


TEST ALARM 
KEYBOARD RELEASE 
ERROR RESET 
CLEAR 

VERB 

NOUN 


ENTER 


Table 2-3. Panel Components (Cont) 


Description 
Digital Indicator 


Digital Indicator 


Digital Indicator 


Digital Indicator 


Digital Indicator 


Indicator Light 
Indicator Light 
Indicator Light 
Indicator Light 
Indicator Light 
Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


16A17-M2 


16A17-M3 


16A17-M4 


16A17-M5 


16A17-M6 


16A17-DS3 
16A17-DS4 
16A17-DS5 
16A17-DS6 
16A17-DS7 
16A17-DS8 


16A17-DS9 


Function 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


T-T-T¥-VINS 


SET-¢ 


Control or Display 


KEYBOARD ACTIVE 


Description 

Indicator Light 
Indicator Light 
Indicator Light 
Indicator Light 
Indicator Light 
Indicator Light 
Indicator Light 
Indicator Light 
Indicator Light 
Indicator Light 
Indicator Light 
Indicator Light 


Indicator Light 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 
No. 
16A17-DS10 
16A17-DS11 
16A17-DS12 
16A17-DS13 
16A17-DS14 
16A17-DS15 


16A17-DS16 


16A17-DS17. 


16A17-DS18 


16A17-DS19 


16A17-DS20 
16A17-DS21 


16A17-DS22 


Number 


Figure 
Function 


2-62 
2-62 
2-62 
2-62 
2-62 


2-62 


T-T-T?-V9NS 


9ET-Z 


Control or Display 
LAMP TEST 


LIGHTING FLOODS 
PRIMARY 


LIGHTING FLOODS 


SECONDARY ON 


LIGHTING CLOCKS BRT 


LIGHTING CLOCKS DIM 


SYSTEM MALFUNCTION 


LAMP TEST 


Table 2-3. Panel Components (Cont) 


Description 


Pushbutton Switch 


Indicator 


Indicator Light 


Indicator Light . 


Indicator Light 


Indicator magnaline 


Switch pushbutton 


Panel and 
Component 
No. 


16A22-S1 


16A22-M1 


16A22-DS1 


16A22-DS2 


16A22-DS3 


17A1-M1 
thru 
M10 


17A1-S1 


Figure 


Number 


2-63 


2-63 


2-63 


2-63 


2-64 


2-64 


Function 


Applies +26 VDC to 
associated lamps 


Receives input 
from rheostat R1 
on C/M panel 1A26 


Receives input 
from switch S1 


_on C/M panel 1A26 


Receives inputs from 
switch S2 on panel 
1A81 in the C/M 


Receives inputs 
from switch S2 on 
panel 1A81 in the C/M 


Receives DBO from 
computer and IOS 
panel 17A3 


- Energizes relay K6 
on panel 18A36 in 
the IOS 


T-I-T?-VOWS 


LET-@ 


Control or Display 


DISPLAY STATUS 
1/IMP/ENT 


DISPLAY STATUS 
2/IMP/ENT 


DISPLAY STATUS 
3 /IMP/ENT 


DISPLAY STATUS 
4/IMP/ENT 


DISPLAY STA TUS 
5/IMP/ENT 


DISPLAY STATUS 
6/IMP/ENT 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component Figure 
No. Number 


17A1-DS1 2-64 


17A1-DS2 


17A1-DS3 


17A1-DS4 


17A1-DS5 


17A1-DS6 


Function 


Receives DBO 
from computer 
and IOS panel 
17A3 


Receives DBO 
from computer 
and IOS panel 
17A3 


Receives DBO 
from computer 
and IOS panel 
17A3 


Receives DBO 
from computer 
and IOS panel 
17A3 


Receives DBO 
from computer 
and IOS panel 
17A3 


Receives DBO 
from computer 
and IOS panel 
17A3 


T-T-TP-VONS 


8ET-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Description No. Number Function 


Control or Display 


DISPLAY STATUS Indicator Light 17A1-DS7 «2-64 Receives DBO 

7/IMP/ENT from computer 
and IOS panel 

17A3 


DISPLAY STATUS Indicator Light 17A1-DS8 2-64 Receives DBO 
8/IMP/ENT from computer 


and IOS panel 

17A3 
DISPLAY STATUS Indicator Light 17A1-DS9 2-64 Receives DBO 
9/IMP/ENT from computer 


and IOS panel 
17A3 


T-T-TP-VIWS 


DISPLAY STATUS Indicator Light 17A1-DS10 2-64 Receives DBO 

10/IMP/TIME DEP. ; from computer 
and IOS panel 

17A3 


POST LANDING FLOAT Indicator Switch 17A2-SDS1 (2-65 Controls circuit 

BAG BAT C Light breaker CBl1 on 
panel 1A25 in 

the C/M 


POST LANDING VENT Indicator Switch 17A2-SDS2 2-65 Controls circuit 
FAN BAT C Light breaker CB2 on 
panel 1A25 in 
the C/M 


6ET-Z 


Control or Display 


POST LANDING VENT 
FAN HIGH 


POST LANDING VENT 
FAN LOW 


POST LANDING FLOAT 
BAG 1 FILL 


POST LANDING FLOAT 
BAG 1 VENT 


POST LANDING FLOAT 
BAG 2 FILL 


POST LANDING FLOAT 
BAG 2 VENT 


Table 2-3. Panel Components (Cont) 


Description 
Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component Figure 


No. . Number 


17A2-DS1 


17A2-DS2 


17A2-DS3 


17A2-DS4 


17A2-DS5 


17A2-DS6 


Function 


Receives inputs 
from switch S1 
on panel 1A25 in 
the C/M 


Receives inputs 
from switch S1 
on panel 1A25 in 
the C/M 


Receives inputs 
from switch S2 
on panel 1A25 in 
the C/M 


Receives inputs 
from switch S2 
on panel 1A25 in 
the C/M 


Receives inputs 
from switch $3 
on panel 1A25 in 
the C/M 


Receives inputs 
from switch S3 
on panel 1A25 in 
the C/M 


T-I-TP-VONS 


Control or Display 


POST LANDING FLOAT 
BAG 3 FILL 


POST LANDING FLOAT B 
BAG 3 VENT 


POST LANDING HF 
ANTENNA DEPLOY A 


POST LANDING HF 
ANTENNA DEPLOY B 


POST LANDING BEACON 
LIGHTS 


Table 2-3. Panel Components (Cont) 


Description 
Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


17A2-DS7 


17A2-DS8 


17A2-DS9 


17A2-DS10 


17A2-DS11 


17A2-SDS3 


Figure 


Number 


2-65 


Function 


Receives inputs 
from switch S4 
on panel 1A25 in 
the C/M 


Receives inputs 
from switch S4 
on panel 1A25 in 
the C/M 


Receives inputs 
from switch S5 
on panel 1A25 in 
the C/M 


Receives inputs 
from switch S6 
on panel 1A25 in 
the C/M 


Receives inputs 
from switch S7 
on panel 1A25 in 
the C/M 


Not used at 
this time 


T-IT-T?-VOWS 


THI-Z 


Control or Display 


EVENT TIMER MNA 


EVENT TIMER MNB 


FLOODLIGHTS & COUCH 
ATTEN MNA 


FLOODLIGHTS & COUCH 
ATTEN MNB 


STABILIZATION & 
CONTROL SYSTEM 
DIRECT CONT, MNB 


STABILIZATION & 
CONTROL SYSTEM 
DIRECT CONT. MNA 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component Figure 


No. _ Number 


17A2-SDS4 


17A2-SDS5 


17A2-SDS6 


17A2-SDS7 


17A2-SDS8 


17A2-SDS9 


Function 


Controls circuit 
breaker CB3 on 
panel 1A25 in the 
C/M 


Controls circuit 
breaker CB4 on 
panel 1A25 in the 
C/M 


Controls circuit 
breaker CB5 on 


panel 1A25 in 
the C/M 


Controls circuit 
breaker CB6 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB7 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB8 on 
panel 1A25 in 
the C/M 


T-I-TP-VIWS 


Crt-% 


Control or Display 


STABILIZATION & 
CONTROL SYSTEM 
A & C ROLL MNA 


STABILIZATION & 
CONTROL SYSTEM 
A & C ROLL MNB 


STABILIZATION & 
CONTROL SYSTEM 
B & D ROLL MNA 


STABILIZATION & 
CONTROL SYSTEM 
B & D ROLL MNB 


STABILIZATION & 
CONTROL SYSTEM 1- 
PITCH MNA 


STABILIZATION & 
CONTROL SYSTEM 
PITCH-2 MNB 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 


No. 


17A2-SDS10 


17A2-SDS11 


17A2-SDS12 


17A2-SDS13 


17A2-SDS14 


17A2-SDS15 


Figure 


Number 


Function 


Controls circuit 
breaker CB9 on 
panel 1A25 in © 
the C/M 


Controls circuit 
breaker CB10 
on panel 1A25 
in the C/M 


Controls circuit 
breaker CB11 on 
panel 1A25 in the 
C/M 


Controls circuit 
breaker CB12 on 
panel 1A25 in the 
C/M 


Controls circuit 
breaker CB13 on 
panel 1A25 in 
the C/M 

\ 
Controls circuit 
breaker CB14 
on panel 1A25 in 
the C/M 


T-T-T?-VOWS 


€rT-% 


Control or Display 


STABILIZATION & 
CONTROL SYSTEM 
1-YAW MNA 


STABILIZATION & 
CONTROL SYSTEM 
YAW-2 MNB 


STABILIZATION & 
CONTROL SYSTEM 
FDAI LTG AC1 


STABILIZATION & 
CONTROL SYSTEM 
FDAI LTG AC2 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 1 AC1 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 2 AC2 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Light 


Indicator Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component Figure 
No. Number 


17A2-SDS16 


17A2-SDS17 


17A2-DS12 


17A2-DS13 


17A2-SDS18 


17A2-SDS19 


Function 


Controls circuit 
breaker CB15 
on panel 1A25 in 
the C/M 


Controls circuit 
breaker CB16 
on panel 1A25 in 
the C/M 


Receives inputs 
from switch S8 on 
panel 1A25 in the 


C/M 


Receives inputs 
from switch S8 
on panel 1A25 in 
the C/M 


Controls circuit 

breaker CB17 on 
panel 1A25 in the 
C/M 


Controls circuit 
breaker CB18 on 
panel 1A25 in the 
C/M 


T-T-TP-V9OWS 


vPT-% 


Control or Display 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 2 AC1 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 2 AC2 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 1 MNA 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 1 MNB 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 2 MNA 


STABILIZATION & 
CONTROL SYSTEM 
GROUP 2 MNB 


Table 2-3, Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


17A2-SDS20 


17A2-SDS21 


17A2-SDS22 


17A2-SDS23 


17A2-SDS24 


17A2-SDS25 


Figure 


Number 


2-65 


Function 


Controls circuit 
breaker CB19 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB20 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB21 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB22 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB23 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB24 on 
panel 1A25 in 
the C/M 


T-I-TP-V9IWS 


SPL=Z 


Control or Display 


SPARE 


BIO MED COMM MNA 


BIO MED COMM MNB 


SERVICE PROPULSION 
SYSTEM GAUGING MNA 


SERVICE PROPULSION 
SYSTEM GAUGING MNB 


SERVICE PROPULSION 
SYSTEM GAUGING AC1 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


17A2-SDS26 


17A2-SDS27 


17A2-SDS28 


17A2-SDS29 


17A2-SDS30 


17A2-SDS31 


Figure 


Number 


2-65 


2-65 


Function 


Not used at 
this time 


Controls circuit 
breaker CB25 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB26 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB27 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB28 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB29 on 
panel 1A25 in 
the C/M 


T-I-Ty-V9WS 


9FT-2 


Control or Display 


SERVICE PROPULSION 
SYSTEM GAUGING AC2 


SERVICE PROPULSION 
SYSTEM HE VALVE MNA 


SERVICE PROPULSION 


SYSTEM He VALVE MNB 


SERVICE PROPULSION 
SYSTEM GIMBAL MOTOR 
CONTROL 1-PITCH BAT A 


SERVICE PROPULSION 
SYSTEM GIMBAL MOTOR 
CONTROL PITCH-2 BAT B 


SERVICE PROPULSION 
SYSTEM GIMBAL MOTOR 
CONTROL 1-YAW BAT A 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


17A2-SDS32 


17A2-SDS33 


17A2-SDS34 


17A2-SDS35 


17A2-SDS36 


17A2-SDS37 


Figure 


Number 


Function 


Controls circuit 
breaker CB30 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB31 
on panel 1A25 in 
the C/M 


Controls circuit 
breaker CB32 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB33 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB34 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB35 on 
panel 1A25 in 
the C/M 


LUT-% 


Control or Display 


SERVICE PROPULSION 
SYSTEM GIMBAL MOTOR 
CONTROL YAW-2 BAT B 


G&N SYNC 


SPS GAUGING AC1 


SPS GAUGING AC2 


CAUT/WARN MNA 


CAUT/WARN MNB 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Switch 


Light 


Indicator Switch 
Light 


Panel and 


Component Figure 


No. . Number 


17A2-SDS38 


17A2-DS14 


17A2-DS15 


17A2-DS16 


17A2-SDS47 


17A2-SDS48 


Function 


Controls circuit 
breaker CB36 on 
panel 1A25 in 
the C/M 


Receives inputs 
from switch S9 
on panel 1A25 in 
the C/M 


Receives inputs 
from switch S10 
on panel 1A25 in 
the C/M 


Receives inputs 
from switch S10 
on panel 1A25 in 
the C/M 


Controls circuit 
breaker CB45 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB46 on 
panel 1A25 in 
the C/M 


T-T-T?-V9NS 


8hT-2 


Control or Display 
EDS 1 BAT A 


EDS 2 BAT B 


EDS 3 BAT C 


ELS A BAT A 


ELS B BAT B 


Table 2-3, Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Swtich 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


17A2-SDS49 


17A2-SDS50 


17A2-SDS51 


17A2-SDS52 


17A2-SDS53 


17A2-SDS54 


Figure 


Number 


2-65 


Function 


Controls circuit 
breaker CB47 
on panel 1A25 in 
the C/M 


Controls circuit 
breaker CB48 
on panel 1A25 in 
the C/M 


Controls circuit 
breaker CB49 
on panel 1A25 in 
the C/M 


Controls circuit 
breaker CB50 
on panel 1A25 in 
the C/M 


Controls circuit 
breaker CB51 on 
panel 1A25 in 
the C/M 


Not used at 
this time 


T-T-T?-VIWS 


67T-Z 


Control or Display 


SPARE 
SPARE 


RH EQUIP BAY MAIN 
A BAT BUS A 


RH EQUIP BAY MAIN 
A BAT C 


RH EQUIP BAY MAIN 
B BAT C 


RH EQUIP BAY MAIN 
B BAT BUS B 


RH EQUIP BAY POST 
LDG BAT BUS A 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


17A2-SDS55 
17A2-SDS56 


17A2-SDS57 


17A2-SDS58 


17A2-SDS59 


17A2-SDS60 


17A2-SDS61 


Figure 


Number 


Function 


Not used at 
this time 


Not used at © 
this time 


Controls circuit 
breaker CB1 on 
panel 1A87 in 
the C/M 


Controls circuit 
breaker CB2 on 
panel 1A87 in 
the C/M 


Controls circuit 
breaker CB3 on 
panel 1A87 in 
the C/M 


Controls circuit 
breaker CB4 on 
panel 1A87 in 
the C/M 


Controls circuit 
breaker CB5 on 
panel 1A87 in 
the C/M 


I-T-1T?-V9IWS 


OST-2 


Control or Display 


RH EQUIP BAY POST 
LDG BAT BUS B 


RH EQUIP BAY POST 
LDG BAT C 


RH EQUIP BAY POST 
LDG MAIN A 7 


RH EQUIP BAY POST 
LDG MAIN B 


RH EQUIP BAY INVERTER 
PWR NO, 1 MNA 


RH EQUIP BAY 
INVERTER PWR NO. 2 
MNB 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


17A2-SDS62 


17A2-SDS63 


17A2-SDS64 


17A2-SDS65 


17A2-SDS66 


17A2-SDS67 


Figure 


Number 


2-65 


Function 


Controls circuit 
breaker CB6 on 
panel 1A87 in 
the C/M 


Controls circuit 
breaker CB7 on 
panel 1A87 in 
the C/m 


Controls circuit 
breaker CB8 on 
panel 1A87 in 
the C/M 


Controls circuit 
breaker CB9 on 
panel 1A87 in 
the C/M 


Controls circuit 
breaker CB10 on 
panel 1A87 in 
the C/M 


Controls circuit 
breaker CB11 on 
panel 1A87 in 
the C/M 


T-T-T?-V9NS 


TST-@ 


Control or Display 


RH EQUIP BAY 
INVERTER PWR 
NO. 3 MNA 


RH EQUIP BAY 
INVERTER PWR 
NO. 3 MNB 


SPARE 


AC SNSR SIG AC 1 


AC SNSR SIG AC 2 


REACTION CONTROL 
SYSTEM GAUGING MNA 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 


Description No. ' Number 


Indicator Switch 17A2-SDS68 2-65 
Light 


Indicator Switch 17A2-SDS69 
Light 


Indicator Switch 17A2-SDS70 
Light 


Indicator Switch 17A2-SDS39 
Light 


Indicator Switch 17A2-SDS40 
Light 


Indicator Switch 17A2-SDS41 
Light 


Function 


Controls circuit 
breaker CB12 on 
panel 1A87 in 
the C/M 


Controls circuit 
breaker CB13 on 
panel 1A87 in 
the C/M 


Not used at 
this time 


Controls circuit 

breaker CB37 on 
panel 1A25 in the 
C/M 


Controls circuit 
breaker CB38 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB39 on 
panel 1A25 in 
the C/M 


T-T-1?-VOWS 


CST-Z% 


Control or Display 


REACTION CONTROL 
SYSTEM GAUGING MNB 


REACTION CONTROL 
SYSTEM PROP ISOL MNA 


REACTION CONTROL 
SYSTEM PROP ISOL MNB 


REACTION CONTROL 
SYSTEM C/M - S/M 
TRANSFER MNA 


REACTION CONTROL 
SYSTEM C/M - S/M 
TRANSFER MNB 


Description No. 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 
Number 


Indicator Switch 
Light 


17A2-SDS42 2-65 


Indicator Switch 17A2-SDS43 


Light 


Indicator Switch 
Light 


17A2-SDS44 


Indicator Switch 
Light 17A2-SDS45 


Indicator Switch 
Light 


17A2-SDS46 


Figure | 


Function 


Controls circuit 
breaker CB40 on 
panel 1A25 in the 
C/M 


Controls circuit 
breaker CB41 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB42 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB43 on 
panel 1A25 in 
the C/M 


Controls circuit 
breaker CB44 on 
panel 1A25 in 
the C/M 


I-T-T?-V9WNS 


€ST-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 


Control or Display Description No. . Number 


INSTRUCTION INVALID Indicator Light 17A3-DS1 2-66 


CONTROL PANEL IN Indicator Light 17A3-DS2 
USE 


DISPLAY 1 Indicator Switch 17A3-SDS1 


DISPLAY 2 Indicator Switch 17A3-SDS2 


DISPLAY 3 Indicator Switch 17A3-SDS3 


DISPLAY 4 Indicator Switch 17A3-SDS4 


DISPLAY 5 Indicator Switch 17A3-SDS5 


Function 


Receives DBO. 
from computer 


Receives DBO 
from computer 


Inputs DBI to 
computer and 
lights DS1 on 
IOS panel 17A1 


Inputs DBI to 
computer and 
lights DS2 on 
IOS panel 17A1 


Inputs DBI to 
computer and 
lights DS3 on 
IOS panel 17A1 


Inputs DBI to 
computer and 
lights DS4 on 
IOS panel 17A1 


Inputs DBI to 
computer and 
lights DS5 on 
IOS panel 17A1 


T-T-T?-VOWS 


vST-Z 


Control or Display 


DISPLAY 6 


DISPLAY 7 


DISPLAY 8 


DISPLAY 9 


DISPLAY 10 


SYSTEM SELECTOR SC 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 


Indicator Switch 


Indicator Switch 


Indicator Switch 


Indicator Switch 


Indicator Switch 


Panel and 


Component Figure 


No. Number 


17A3-SDS6 (2-66 


17A3-SDS7 


17A3-SDS8 


17A3-SDS9 


17A3-SDS10 


17A3-SDS11 


‘Inputs DBI to 


Function 


Inputs DBI to 
computer and 
lights DS6 on 
IOS panel 17A1 


Inputs DBI to 
computer and 
lights DS7 on IOS 
panel 17A1 


computer and 
lights DS8 on 
IOS panel 17A1 


T-T-T?-VOWNS 


Inputs DBI to 
computer and 
lights DS9 on IOS 
panel 17A1 


Inputs DBI to 
computer and 
lights DS8 on 


_ IOS panel 17A1 


Inputs DBI to com- 
puter and reads out to 
M1 through M10 on 
IOS panel 17A1 


GST-2 


Control or Display 


SYSTEM SELECTOR GS 


SYSTEM SELECTOR CM 


SYSTEM SELECTOR EC 


SYSTEM SELECTOR RC 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 


Indicator Switch 


Indicator Switch 


Indicator Switch 


Panel and 
Component 
No. 


17A3-SDS12 


17A3-SDS13 


17A3-SDS14 


17A3-SDS15 


Figure 


Number 


2-66 


Function 


Inputs DBI to 
computer and 
reads out to 

Mi through M10 
on IOS panel 17A1 


Inputs DBI to 
computer and 
reads out to 

M1 through M10 
on IOS panel 
17A1 


Inputs DBI to 
computer and 
reads out to 

M1 through M10 
on IOS panel 
17A1 


Inputs DBI to 
computer and 
reads out to M1 
through M10 on 
IOS panel 17A1 


T-T-TP-V9INS 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


SYSTEM SELECTOR CN Indicator Switch 17A3-SDS16 2-66 Inputs DBI to com- 

puter and reads out 
to M1 through M10 
on IOS panel 17A1 


SYSTEM SELECTOR CS Indicator Switch 17A3-SDS17 2-66 Inputs DBI to com- 

puter and reads out 
to M1 through M10 
on IOS panel 17A1 


SYSTEM SELECTOR CP Indicator Switch 17A3-SDS18 2-66 Inputs DBI to com- 
puter and reads out 
to M1 through M10 
on IOS panel 17A1 


T-I-TP’-VOWS 


SYSTEM SELECTOR GN Indicator Switch 17A3-SDS19 Inputs DBI to com- 


puter and reads out 
to M1 through M10 
on IOS panel 17A1 


SYSTEM SELECTOR EP Indicator Switch i7A3-SDS20 Inputs DBI to com- 


puter and reads out 
to M1 through M10 
on IOS panel 17A1 


SYSTEM SELECTOR SP Indicator Switch 17A3-SDS21 


Inputs DBI to com- 
puter and reads out 
to M1 through M10 
on IOS panel 17A1 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 


Control or Display Description No. _ Number Function 


SYSTEM SELECTOR Indicator Switch 17A3-SDS22 2-66 Spare 
SPARE 


SYSTEM SELECTOR Indicator Switch 17A3-SDS23 2-66 Spare 
SPARE 


SYSTEM SELECTOR Indicator Switch 17A3-SDS24 2-66 Spare 
SPARE 


SYSTEM SELECTOR Indicator Switch 17A3-SDS25 2-66 Spare 
SPARE 
KEYBOARD 0 Indicator Switch 17A3-SDS31 2-66 Inputs DBI to 


computer and 
reads out to 

M1 through M10 
on IOS panel 
17A1 


KEYBOARD 1 Indicator Switch 17A3-SDS32 2-66 Inputs DBI to 
computer and 
reads out to 
M1 through M10 
on IOS panel 

17A1 


LST-@ 


T-T-T¥-VOWS 


8ST-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No, Number Function 


KEYBOARD 2 Indicator Switch 17A3-SDS33 2-66 Inputs DBI to 


computer and 
reads out to 

M1 through M10 
on IOS panel 
17A1 


KEYBOARD 3 Indicator Switch 17A3-SDS34 2-66 Inputs DBI to 
| computer and 
reads out to 
M1 through M10 
on IOS panel 
17A1 


T-T-T¥-VOWS 


KEYBOARD 4 


Indicator Switch 17A3-SDS35 Inputs DBI to 
computer and 
‘ reads out to 
M1 through M10 
on IOS panel 


17A1 


KEYBOARD 5 Indicator Switch 17A3-SDS36 


Inputs DBI to 
computer and 
reads out to 

Mi through M10 
on IOS panel 
17A1 


6ST-Z% 


Control or Display 


KEYBOARD 6 


KEYBOARD 7 


VERIFY REGISTER 


INSTRUCTION, MALF. 


ENTER 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 


Indicator Switch 


Indicator, Three 


Digit 


Indicator Switch 


Panel and 
Component 
No. 


17A3-SDS37 


17A3-SDS38 


17A3-M1 


17A3-SDS26 


Figure 


Number 


2-66 


Function 


Inputs DBI to 
computer and 
reads out to 

M1 through M10 
on IOS panel 
17Al1 


Inputs DBI to 
computer and 
reads out to 

Mi through M10 
on IOS panel 
17A1 


Inputs DBI to 
computer and 
reads out to 

M1 through M10 
on IOS panel 
17A1 


Inputs DBI to 
computer and 
reads out to 

M1 through M10 
on IOS panel 
17A1 


T-T-TP-VOWS 


O9T-2 


Control or Display 


INSTRUCTION, MALF. 
CLEAR 


INSTRUCTION, DISPLAY 
CLEAR 


INSTRUCTION, CONTR. 
PANEL RESET 


INSTRUCTION, MASTER 
CLEAR ALL SYS. 


PERFORMANCE TIMER 
COUNT UP 


PERFORMANCE TIMER 
COUNT DOWN 


PERFORMANCE TIMER 
STOP 


PERFORMANCE TIMER 


Table 2-3, Panel Components (Cont) 


Description 


Indicator Switch 


Indicator Switch 


Indicator Switch 


Indicator Switch 


Switch, Indicator, 
Light 


Switch, Indicator, 
Light 


Switch, Indicator, 
Light 


Counter, electro- 
mechanical 


Panel and 
Component 
No. 
17A3-SDS27 
17A3-SDS28 
17A3-SDS29 


17A3-SDS30 


17A4-SDS1 


17A4-SDS2 


17A4-SDS3 


Figure 


Number 


Function 


Inputs DBI 
to computer 


Inputs DBI 
to computer 


Inputs DBI 
to computer 


Inputs DBI 
to computer 


Operates relay 
K1 in cabinet 
35A1A1A19 


Operates relay 
K2 in cabinet 
35A1A1A19 


Opens circuit 
to SDS1 and 
SDS2 


Operated by 
pulse generator 
Gl 


T-T-T?-VOWS 


T9T-% 


Control or Display 


FLOODLIGHTS PRIMARY 


FLOODLIGHTS 
SECONDARY ON 


POWER PTT 


POWER VOX 


S-BAND T/R 


S-BAND REC 


Table 2-3. Panel Components (Cont) 


Description 


Indicator 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component Figure 


No. ' Number 


17A5-M1 2-68 


17A5-DS1 


17A5-DS2 


17A5-DS3 


17A5-DS4 


17A5-DS5 


Function 


Receives inputs 
from cabinet 
35A1A6A13 pin 13 


Receives inputs 
from cabinet 
35A1A6A17 pin 6 


Receives inputs 
from switch S3 
on panel 1A26 in 
the C/M 


Receives inputs 
from switch S3 
on panel 1A26 in 
the C/M 


Receives inputs 
from switch S4 
on panel 1A26 in 
the C/M 


Receives inputs 
from switch 84 
on panel 1A26 in 
the C/M 


T-I-Tb-V9IWNS 


C9T-2 


Control or Display 


HF T/R 


VHF AM T/R 


VHF AM REC 


INTERCOM T/R 


INTERCOM REC 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


17A5-DS6 


17A5-DS7 


17A5-DS8 


17A5-DS9 


17A5-DS10 


17A5-DS11 


Figure 


Number 


Function 


Receives inputs 
from switch S5 
on panel 1A26 in 
the C/M 


Receives inputs 
from switch S5 
on panel 1A26 in 
the C/M 


Receives inputs 
from switch S6 
on panel 1A26 in 
the C/M 


Receives inputs 
from switch S6 
on panel 1A26 in 
the C/M 


Receives inputs 
from switch S7 
on panel 1A26 in 
the C/M 


Receives inputs 
from switch S7 
on panel 1A26 in 
the C/M 


T-I-T?-V9WS 


€9T-Z 


Control or Display 


VOX SENS 


INTERCOM BALANCE 


EDS POWER ON 


MASTER EVENT SEQ 
PYRO ARM 


Table 2-3. Panel Components (Cont) 


Description 


Indicator 


Indicator 


Indicator 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component Figure 


No. Number 


17A5-M1 2-68 


17A5-M3 


17A5-DS13 


17A5-DS34 


17A5-DS14 


Function 


Receives inputs 
from potentiometer 
A1A4A7R10 in 
cabinet 39 


Receives inputs 
from potentiometer 
A1A4A8R3 in 
cabinet 39 


Receives inputs 
from potentiometer 
A1A4A7R1 in 
cabinet 39 


Receives inputs 
from switch S1 
on panel 1A24 in 
the C/M 


Receives input 
when astronaut 
plugs into this 
communications 
set 


Receives inputs 
from switch S2 
on panel 1A24 in 
the C/M 


T-T-TP-V9NS 


y9T-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Description No. Number Function 


Control or Display 


MASTER EVENT SEQ Indicator Light 17A5-DS16 2-68 Receives inputs 
LOGIC from switch S3 

on panel 1A24 in 
the C/M 


MASTER EVENT SEQ Indicator Light 17A5-DS15 2-68 Receives inputs 
SAFE from switch S2 


on panel 1A24 in 
the C/M 
SCS GROUP 2 TVC 2 Indicator Light 17A5-DS17 Receives inputs 
POWER AC1 from switch S4 


on panel 1A24 in 
the C/M 


T-T-T?-V9WNS 


‘SCS GROUP 2 TVC 2 Indicator Light 17A5-DS18 2-68 Receives inputs 

POWER OFF ; from switch S4 
on panel 1A24 in 
the C/M 


SCS GROUP 2 TVC 2 Indicator Light 17A5-DS19 2-68 Receives inputs 
POWER AC2 from switch S84 

on panel 1A24 in 
the C/M 


SCS GROUP 2 BMAG Indicator Light 17A5-DS20 Receives inputs 
POWER AC1 from switch S6 
on panel 1A24 in 
the C/M 


G9T-2 


Control or Display 


SCS GROUP 2 BMAG 
POWER OFF 


SCS GROUP 2 BMAG 
POWER AC2 


SCS GROUP 2 ROTATION 
CONTROL POWER AC1 


ROTATION CONTROL 
POWER AC2 


SCS GROUP 1 TVC 1 
POWER AC1 


SCS GROUP 1 TVC 1 
POWER OFF 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


17A5-DS21 


17A5-DS22 


17A5-DS23° 


17A5-DS24 


17A5-DS25 


17A5-DS26 


Figure 


Number 


2-68 


Function 


Receives inputs 
from switch S6 
on panel 1A24 in 
the C/M 


Receives inputs 
from switch S6 
on panel 1A24 in 
the C/M 


Receives inputs 
from switch S5 
on panel 1A24 in 
the C/M 


Receives inputs 
from switch S5 
on panel 1A24 in 
the C/M 


Receives inputs 
from switch S7 
on panel 1A24 in 
the C/M 


Receives inputs 
from switch S7 
on panel 1A24 
in the C/M 


T-I-TP-VOWS 


99T-2 


Control or Display 


SCS GROUP 1 TVC 1 
POWER AC2 


SCS GROUP 1 PARTIAL 
SCS POWER AC1 


SCS GROUP 1 PARTIAL 
SCS POWER OFF 


SCS GROUP 1 PARTIAL 
SCS POWER AC2 


SCS GROUP 1 RATE GYRO 
POWER AC1 


SCS GROUP 1 RATE 
GYRO POWER OFF 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


17A5-DS27 


17A5-DS28 


17A5-DS29 


17A5-DS30 


17A5-DS31 


17A5-DS32 


Figure 


Number 


2-68 


Function 


Receives inputs 
from switch S7 
on panel 1A24 in 
the C/M 


Receives inputs 
from switch S8 
on panel 1A24 in 
the C/M 


Receives inputs 
from switch S8 
on panel 1A24 in 
the C/M 


Receives inputs 
from switch S8 
on panel 1A24 in 
the C/M 


Receives inputs 
from switch S9 
on panel 1A24 in 
the C/M 


Receives inputs 
from switch S9 
on panel 1A24 in 
the C/M 


T-T-T?-VOWS 


Table 2-3. Panel Components (Cont) 


LOT-Z 


Control or Display 


SCS GROUP 1 RATE 
GYRO POWER AC2 


O, METERING VALVE 


2 
LWR EQUIP BAY 
PYRO A SEQ A 


LWR EQUIP BAY 
PYRO A RCS FUEL DUMP 


LWR EQUIP BAY 
PYRO B SEQ B 


LWR EQUIP BAY 
PYRO B RCS FUEL DUMP 


Description 


Indicator Light 


Meter 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


17A5-DS33 


17A5-M5 


17A8-SDS1 


17A8-SDS2 


17A8-SDS3 


17A8-SDS4 


Figure 


Number 


Function 


Receives inputs 
from switch S9 
on panel 1A24 in 
the C/M 


Receives D/A 
from DCE 


Controls circuit 
breaker CB1 on 
panel 1A71 in 
the C/M 


Controls circuit 
breaker CB2 on 
panel 1A71 in 
the C/M 


Controls circuit 
breaker CB3 on 
panel 1A71 in 
the C/M 


Controls circuit 
breaker CB4 on 
panel 1A71 in 
the C/M 


T-T-T?-V9INS 


89T-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


LWR EQUIP BAY Indicator Switch 17A8-SDS5 2-69 Controls circuit 
PYRO B HF ANT DEPLOY Light breaker CB5 on 
; panel 1A71 in 

the C/M 


LWR EQUIP BAY Indicator Switch 17A8-SDS6 2-69 Controls circuit 

BAT CHGR BAT C Light breaker CB9 on 
panel 1A71 in 

the C/M 


LWR EQUIP BAY BAT C Indicator Switch 17A8-SDS7 2-69 Controls circuit 
PWR POST LANDING & Light breaker CB8 on 
ENTRY panel 1A71 in 
the C/M 


T-I-T?-V9IWNS 


LWR EQUIP BAY BAT B Indicator Switch 17A8-SDS8 2-69 Controls circuit 
PWR ENTRY Light breaker CB7 on 
panel 1A71 in 

the C/M 


LWR EQUIP BAY BAT A Indicator Switch 17A8-SDS9 2-69 Controls circuit 

PWR ENTRY Light breaker CB6 on 
panel 1A71 in 

the C/M 


Indicator Switch 
Light 


17A8-SDS10 2-69 Not used at 
this time 


69T-Z 


Control or Display 


SPARE 


SPARE 


SPARE 


SPARE 


SPARE 


SPARE 


SPARE 


SPARE 


SPARE 


SPARE 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


17A8-SDS11 


17A8-SDS12 


17A8-SDS13 


17A8-SDS14 


17A8-SDS15 


17A8-SDS16 


17A8-SDS17 


17A8-SDS18 


17A8-SDS19 


17A8-SDS20 


Figure 
Number 


Function 


Not used at 


this time 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


T-I-1?-V9NS 
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Table 2-3, Panel Components (Cont) 


OLT-Z 


Panel and 
Component Figure 


Control or Display Description No. Number Function 


TIME TO/FROM Clock, Digital 18A1-M2 ' 2-70 Receives DWOR 
LAUNCH DAYS/HOURS/ from computer 
MINUTES/ SECONDS 


GMT DAY/HOUR/ Clock, Digital 18A13-M1 2-70 Receives DWOR 
MINUTE/SECOND from computer 


TIME TO/FROM Clock, Digital 18A13-M2 2-70 Receives DWOR 
LAUNCH DAYS/HOURS/ from computer 
MINUTES 


GMT DAY/HOUR/ Clock, Digital 18A1-M1 2-70 Receives DWOR 
MINUTE/SECOND from computer 


T-T-TP-VINS 


WATER PRESS Indicator Light 18A2-DS6 Inputs from relays 
RELIEF 1/2 : K2 or K3 in cab- 


inet 35A2A1A24 


WASTE WATER DRAIN 
OPEN 


Indicator Light 18A2-DS7 Inputs from relay 


K4 in cabinet 
35A2A1A24 


WATER ACCUMULATOR Indicator Light 18A2-DS8 2-71 _ Inputs from relays 
SELECTOR A SOL/BYPASS K3 or K4 in cab- 


inet 35A2A2A9 


WATER ACCUMULATOR Indicator Light 18A2-DS9 2-71 Inputs from relays 
SELECTOR B SOL/BYPASS K3 or K4 in cab- 


inet 35A2A3A9 


TLI-Z@ 


Control or Display 


GLYCOL ACCUM 
ISOLATION OPEN 


GLYCOL SHUTOFF 
VALVE, SUIT EVAP, 
INLET OPEN/BYPASS 
OPEN 


GLYCOL SHUTOFF 
VALVE, RADIATOR 
INLET OPEN/RETURN 
OPEN 


GLYCOL SHUTOFF 
VALVE, RESERVOIR, 
OUTLET OPEN/BYPASS 
OPEN 


GLYCOL SHUTOFF 
VALVE, RELIEF 1 
OPEN/2 OPEN 


GLYCOL SHUTOFF 
VALVE, THERMAL 
RETURN OPEN 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A2-DS10 


18A2-DS11 


18A2-DS12 


18A2-DS13 


18A2-DS14 


18A2-DS15 


Figure 


Number 


2-71 


Function 


Inputs from relay 
K3 in cabinet 
35A2A2A11 


Inputs from 

relay K4 in cab- 
inet 35A2A2A7 

or relay K1 in 
cabinet 35A2A2A11 


Inputs from 
relay K2 or K3 in 
cabinet 35A2A2A13 


Inputs from 
relay K2 or K4 in 
cabinet 35A2A2A11 


Inputs from relays 
K1 or K2 in cabinet 
35A2A2A15 


Inputs from relay 
K1 in cabinet 
35A2A2A1 


T-T-TP-V9NS 


CLT-Z 


Table 2-3, Panel Components (Cont) 


Panel and 
Component Figure 
Description No. Number Function 


Control or Display 


SUIT CIRCUIT, Indicator Light 18A2-DS16 | Inputs from relay 
BYPASS, OPEN K3 in cabinet. 
35A2A2A3 


SUIT CIRCUIT, Indicator Light 18A2-DS17 Inputs from relay 
RETURN AIR, OPEN K4 in cabinet 
35A2A2A3 


SUIT CIRCUIT, CO, Indicator Light 18A2-DS18 2-71 Inputs from relays 
ABS, 1/2 - K8 or K4 in cab- 
inet 35A2A2A15 


GLYCOL PUMP BYPASS Indicator Light 18A2-DS19 Inputs from relay 
OPEN K2 in cabinet 
35A2A2A21 


T-I-T?-VOWS 


CABIN BLO CLOS 1/2 Indicator Light 18A2-DS20 2-71 Inputs from relay 
K1 or K2 in cab- 
inet 35A2A2A25 


POTABLE WATER Indicator Light 18A2-DS1 2-71 Inputs from relay 
SHUTOFF ON K4 in cabinet 
35A2A1A26 


POTABLE WATER DRAIN Indicator Light 18A2-DS2 Inputs from relay 
OPEN K3 in cabinet 
: 35A2A2A7 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 


Control or Display Description No. Number Function 


POTABLE WATER Indicator Light 18A2-DS3 Inputs from relay 
RELIEF ON K1 in cabinet 
35A2A2A23 


POTABLE WATER Indicator Light 18A2-DS4 Inputs from relays 
DIVERTER HOT/ K1 or K2 in cab- 
COLD inet 35A2A2A9 


POTABLE WATER Indicator Light 18A2-DS5 Inputs from relay 
DRINKING DEMAND K3 in cabinet 
35A2A2A17 


ATTITUDE NAUTICAL Digital Indicator 18A3-M1 Receives DWOR 
MILES from the computer 


ALTIMETER Indicator 18A3-M2 2-72 Inputs from synchro 
B1 in cabinet 
36A1A1A6 


ACCELEROMETER Indicator 18A4-M1 2-73 Receives D/A from 
DCE 


FDAI BRIGHTNESS Indicator 18A4-M2 2-73 Hardwire from 
rheostat Rl on CM 
panel 1A2 


FDAI SELF TEST 


Indicator Light 18A4-DS1 2-73 Operated by switch 
S3 on CM panel 1A2 


ELT-Z 


T-I-TP-VONS 


PLI-Z 


Control or Display 


FCSM AUTO 


FCSM OVERRIDE 


FCSM ON 


FCSM RESET 


MINUTES - SECONDS 


LV RATES 


SPARE 


LV GUID 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Digital Indicator 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A4-DS2 


18A4-DS3 


18A4-DS4 


18A4-DS5 


18A5-M1 


18A5-DS1 


18A5-DS2 


18A5-DS3 


18A5-DS4 


18A5-DS5 


Figure 


Number 


2-73 


2-73 
2-73 
2-73 
2-74 
2-74 


2-74 
2-74 


2-74 


2-74 


Function 


Operated by switch S1 
on CM panel 1A2 


Operated by switch S1 
on CM panel 1A2 


Operated by switch S2 
on CM panel 1A2 


Operated by switch S2 


on CM panel 1A2 


Receives inputs from 
DWOR in DCE 


Receives DBO from 
computer 


Not Used 


Receives DBO from 
computer 


_ Receives DBO from 


computer 


Receives DBO from 
computer 


T-T-T?-VOWS 


GLI-Z 


Control or Display 


1 


LAMP TEST 


MAN O, METERING 
VALV 


BACKPACK SHUTOFF 
VALVE 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Pushbutton Switch 


Indicator 


Indicator 


Panel and 
Component 
No. 


18A5-DS6 


18A5-DS7 


18A5-DS8 


18A5-DS9 


18A5-DS10 


18A5-DS11 


18A6-S1 


18A6-M1 


18A6-M2 


Figure 


Number 


2-74 


2-74 


2-74 


2-74 


2-74 


‘2-75 


Function 


Receives DBO 
from computer 


Receives DBO 
from computer 


Receives DBO 
from computer 


Receives DBO 
from computer 


Receives DBO 
from computer 


Receives DBO 
from computer 


Energizes relay 
K9 on panel 
18A36 in the IOS 


Receives inputs 
from Rl on 
panel 1A24 in 
the C/M 


Receives inputs 
from R5 in cab- 
inet 35A1A6A18 


T-I-T?-VIOWS 


9LT-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Description No. Number Function 


Control or Display 


SUIT EVAP IN FLOW Indicator 18A6-M3 2-75 Receives inputs 
CONTROL VALVE from R7 in cab- 
inet 35A1A6A18 


GLYCOL TEMP Indicator 18A6-M4 2-75 Receives inputs 
CONTROL VALVE from R10 in cab- 
inet 35A1A6A18 


CABIN TEMP Indicator 18A6-M5 ' Receives inputs 
CONTROL VALVE from R13 in cab- 
inet 35A1A6A18 


T-I-T?-VOWS 


SUIT CONNECTED Indicator Light 18A6-DS1 2-75 Receives inputs g 
RIGHT HAND/CENTER from relays K3 
’ and K4 in cab- 


inet 35A2A2A19 


SUIT CONNECTED Indicator Light 18A6-DS2 2-75 Receives inputs 

LEFT HAND from relay K2 
in cabinet 
35A2A2A19 

S/M O, ISO OPEN Indicator Light 18A6-DS3 2-75 Receives inputs 


from relay Ki in 
cabinet 35A2A2A17 


LLT-@ 


Control or Display 


SURGE TANK ISO OPEN 


S/M SUPPLY 
REGULATOR 1/2 


CAB PRESS REG MAN 
CONT REPRESS 


EMER O, INFLOW 1/2 


PRESS TO TEST ON 


CO2 ABSORBER IN 
PLACE NO, 1/NO, 2 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component Figure 


No. - Number 


18A6-DS4 2-75 


18A6-DS5 


18A6-DS6_ 


18A6-DS7 


18A6-DS8 


18A6-DS9 


Function 


Receives inputs 
from relay K4 
in cabinet . 
35A2A2A13 


Receives inputs 
from relays K2 
and K3 in cab- 

inet 35A2A2A23 


Receives inputs 
from relay K4 in 
cabinet 35A2A2A23 


Receives inputs 
from relay K1 
and K2 in cab- 
inet 35A2A2A3 


Receives inputs 
from switch S5 
on panel 1A113 in 
the C/M 


Receives inputs 
from relay K4 in 
cabinet 35A2A2A17 
and relay K1 in 
cabinet 35A2A19 


T-T-T?-VOWS 


8LI-Z 


Table 2-3. Panel Components (Cont) 


Panel and 


Component Figure 
Control or Display Description No. Number Function 
DEMAND PRESS, REQ & Indicator Light 18A6-DS10 2-75 Receives inputs 
RELIEF 1/2 from relays K1 


and K2 in cab- 
inet 35A2A2A5 


PRESS TO TEST ON Indicator Light 18A6-DS11 2-75 Receives inputs 
from switch S2 on 
panel 1A65 in 

the C/M 


TANK PRESS CONTROL Indicator Light 18A6-DS12 - Receives inputs 
INLET 1/2 from relays K3 

and K4 in cab- 
inet 35A2A2A5 


TANK PRESS CONTROL Indicator Light 18A6-DS13 Receives inputs 

OUTLET 1/2 from relays K1 
or K2 in cab- 

inet 35A2A2A7 


CAB PRESS RELIEF Indicator Light 18A6-DS14 2-75 Receives inputs 


ASSY INNER OPEN/AUTO from relays K1 
and K2 in cab- 


inet 35A2A1A26 


CAB PRESS RELIEF Indicator Light 18A6-DS15 Receives inputs 

ASSY OUTER AUTO . from relay K3 
in cabinet 

35A2A1A26 


6LI-Z 


Control or Display 


PLSS ENTRY OPEN 


SIMULATOR STATUS 
SPARE 


SIMULATOR STATUS 
SPARE 


SIMULATOR STATUS 
VISUAL SYSTEM 


SIMULATOR STATUS 
TRUE TRAINEE 
ENVIRONMENT 


SIMULATOR STATUS 
COMPUTER STATUS 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component Figure 
No. Number 


18A6-DS16 2-75 


18A7-DS1 


18A7-DS2_ 


18A7-DS3 


18A7-DS4 


18A7-DS5 


Function 


Receives inputs 
from relay K2 
in cabinet 
35A2A2A17 


Not used at ; 
this time 


Not used at 
this time 


Receives inputs 
from switch S1 


on panel 1A11 in 
the C/M 


T-I-T?-VIWS 


Receives inputs 
from printed cir- 
cuit card 565826 
in cabinet 
35A1A4A25 


Receives inputs 
from the lamp 
drivers in cab- 
inet 34A1A3A2 


Table 2-3. Panel Components (Cont) 


Panel and 


Component Figure 
Control or Display Description No, Number Function 


SIMULATOR STATUS Indicator Light 18A7-DS6 2-76 Not used at 
SPARE this time 


SIMULATOR STATUS Indicator Light 18A7-DS7 Receives inputs 
MAINTENANCE IN from SDS16 in 
PROGRESS cabinet 33A1A1 


SIMULATOR STATUS Indicator Light 18A7-DS8 Receives inputs 
PERIPHERAL POWER from relay K15 
in cabinet 

36A2A7 


SIMULATOR STATUS Indicator Light 18A7-DS9 Receives inputs 

CABINET OVERHEAT from relay K4 
in cabinet 

18A44A5 


SIMULATOR STATUS Indicator Light 18A7-DS10 Receives inputs 
DATA CONVERSION from relay K4 
in panel 
18A42A14 in the 
C/M 


SIMULATOR STATUS 
SPARE 


18A7-DS11 2-76 Not used at 
this time 


Indicator Light 


SIMULATOR STATUS 
SPARE 


Indicator Light 18A7-DS12 2-76 Not used at 


this time 


T-I-T?-V9NS 


Table 2-3. Panel Components (Cont) 


T8I-Z 


Control or Display 


SIMULATOR STATUS 
SPARE 


CAUT/WARN POWER 1 


CAUT/WARN POWER 2 


CAUT/WARN MODE CSM 


CAUT/WARN MODE C/M 


VARIOUS NOMENCLA- 
TURES 


VARIOUS NOMENCLA- 
TURES 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Lights 


Indicator Lights 


Panel and 
Component 
No. 


18A7-DS13 


18A7-DS14 


18A7-DS15 


18A7-DS16 


18A7-DS17 


18A7-Al1 


18A7-A2 


Figure 


Number 


2-76 


2-76 


Function 


Not used at 
this time 


Receives inputs 
from switch S1 on 
panel 1A11 in the 
C/M 


Receives inputs 
from switch $1 
on panel 1A11 in 
the C/M 


Receives inputs 
from switch S2 
on panel 1A11 in 
the C/M 


Receives inputs 
from switch S2 
on panel 1A11 in 
the C/M 


Receives DBO's 
from the computer 


\ 


Receives DBO's 
from the computer 


T-T-TP-V9WS 


C8I-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Description No. Number Function 


Control or Display 


S/M-C/M RCS TEMP Indicator 18A8-M1A 2-97 Receives D/A 

PKG/Hp TEMP from DCE 

S/M-C/M RCS Hp PRESS Indicator 18A8-M1B 2-77 Receives D/A 
from DCE 


S/M-C/M RCS MANF Indicator 18A8-M2A 2-77 Receives D/A 
PRESS/F PRESS from DCE 


C/M RCS OX PRESS Indicator 18A8-M4 2-77 Receives D/A 
from DCE 


T-T-T?-V9WS 


PROPELLANT 
QUANTITY - OXIDIZER Digital Indicator 18A8-M4 2-77 Receives DWOR 
from the computer 


PROPELLANT Digital Indicator 18A8-M3 2-77 Receives DWOR 
QUANTITY - FUEL from the computer 


COMP FAIL 


Indicator Light 18A9-DS1 Receives inputs 
from relay K1 in 


cabinet 40A1A3A10 


Indicator Light 


18A9-DS2 Receives inputs 
from relay K2 
in cabinet 


40A1A3A10 


€8T-2 


Control or Display 
SPARE 


ACCEPT BLOCK UTEL 
SW. POS/ACTUAL 


ACCEPT BLOCK SW. 
POS/ACTUAL 


BRIGHTNESS 


RCS INDICATORS 
C/M A 


Table 2-3. Panel Components (Cont) 


Description 
Indicator Light 


Indicator Light 


Indicator Light 


Indicator 


Indicator Switch 
Light 


Panel and 
Component Figure 
No. Number 


18A9-DS3 2-78 


18A9-DS4 2-78 


18A9-DS5° 


18A9-M1 


18A10-SDS1 


Function 
Not used 


Receives DBO 
from the com- 


puter and receives 


inputs from relay 
K3 in cabinet 
40A1A3A12 


Receives DBO 
from the com- 
puter and 
receives inputs 
from relay K3 
in cabinet 
40A1A3A12 


Receives inputs 
from the am- 
plifier located 
in cabinet 
35A1A2A23 


Inputs DBI to the 
computer, and 
receives inputs 
from S1 on panel 
1A12 in the C/M 


T-T-T?-VOWS 


y8I-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Description No. Number Function 


Control or Display 


RCS INDICATORS Indicator Switch 18A10-SDS2 2-79 Inputs DBI to — 

C/M B Light the computer, 
and receives 
inputs from S1 
on panel 1A12 

in the C/M 


RCS INDICATORS Indicator Switch 18A10-SDS3 2-79 Inputs DBI to 

S/M A Light ' the computer, 
and receives 
inputs from S1 
on panel 1A12 

in the C/M 


T-T-T?-VOWS 


RCS INDICATORS Indicator Switch 18A10-SDS4 Inputs DBI to 
S/M B Light the computer, 
and receives 
inputs from S1 
on panel 1A12 in 
the C/M 


RCS INDICATORS Indicator Switch 18A10-SDS5 Inputs DBI to 

S/M C Light the computer, 
and receives 
inputs from S1 
on panel 1A12 

in the C/ M 


G8T-2 


Control or Display 


RCS INDICATORS 
S/M D 


C/W NORMAL 


C/W BOOST 


Ho HEATERS 1 AUTO 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 


Component Figure 


No. Number 


18A10-SDS6 2-79 


18A11-DS1 


18A11-DS2 


18A11-DS3 


18A11-DS4 


Function 


Inputs DBI to 
the computer, 
and receives 
inputs from S1 
on panel 1A12 
in the C/M 


Receives inputs 
from switch S1 
on panel 1A13 
in the C/M 


Receives inputs 
from switch S1 
on panel 1A13 
in the C/M 


Receives inputs 
from switch S1 
on panel 1A13 
in the C/M 


Receives inputs 
from switch S2 
on panel 1A13 
in the C/M 


T-T-T?-VOWNS 
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Table 2-3. Panel Components (Cont) 


98T-2 


Panel and 
Component Figure 
Description No. Number Function 


Control or Display 


Ho HEATERS 1 ON Indicator Light 18A11-DS5 © 2-80 Receives inputs 
from switch S2 

on panel 1A13 in 
the C/M 


Hg HEATERS 2 AUTO Indicator Light 18A11-DS6 2-80 Receives inputs 
from switch S3 

on panel 1A13 in 
the C/M 


H. HEATERS 2 ON Indicator Light 18A11-DS7 Receives inputs 
2 from switch S3 
on panel 1A13 in 


the C/M 


T-T-TP-V9ONS 


POWER PIT Indicator Light 18A11-DS8 2-80 Receives inputs 
from switch S4 

on panel 1A13 in 

the C/M 


Indicator Light 18A11-DS9 2-80 Receives inputs 

from switch S4 
on panel 1A13 in 
the C/M 


POWER VOX 


18A11-DS10 


Indicator Light Receives inputs 
from switch S5 
on panel 1A13 in 


the C/M 


L8T-Z 


Control or Display 


S-BAND REC 


HF T/R 


HF REC 


VHF-AM T/R 


VHF - AM REC 


AL-2 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A11-DS11 


18A11-DS12 


18A11-DS13 


18A11-DS14 


18A11-DS15 


18A11- 


Figure 


Number 


2-80 


2-80 


2-80 


Function 


Receives inputs 
from switch S5 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch S6 on 
panel 1A13 in 

the C/M 


Receives inputs 
from switch S6 
on panel 1A13 in 
the C/M 


T-T-TP-VOWNS 


Receives inputs 
from switch S7 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch S87 
on panel 1A13 in 
the C/M 


Receives inputs 
when astronaut 
plugs into this 

communication 
set 


88T-Z 


Control or Display 


INTERCOM T/R 


INTERCOM REC 


O2 HEATERS 1 AUTO 


Oy HEATERS 1 ON 


O9 HEATERS 2 AUTO 


O, HEATERS 2 ON 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A11-DS16 


18A11-DS17 


18A11-DS18 


18A11-DS19 


18A11-DS20 


18A11-DS21 


Figure 


Number 


2-80 


2-80 


2-80 


2-80 


Function 


Receives inputs 

from switch S8 

on panel 1A13 in 
the C/M 


Receives inputs 
from switch S8 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch S9 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch S9 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch $10 
on panel 1A13 
in the C/M 


Receives inputs 
from switch S10 
on panel 1A13 in 
the C/M 


T-T-T?-VOWS 


681-2 


Control or Display 


Og PRESS IND. TANK 1 
O, PRESS IND SURGE 
TANK 

Hy FANS 1 AUTO 

Hg FANS 1 ON 


Ho FANS 2 AUTO 


Hy FANS 2 ON 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A11-DS22 


18A11-DS23 


18A11-DS24 


18A11-DS25 


18A11-DS26 


18A11-DS27 


Figure 


Number 


2-80 


Function 


Receives inputs 
from switch S11 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch $11 
on panel 1A13 
in the C/M 


Receives inputs 
from switch 812 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch S12 
on panel 1A13 
in the C/M 


Receives inputs 
from switch $13 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch S13 
on panel 1A13 in 
the C/M 


T-I-T?-VOWS 
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06T-2 


Control or Display 


Oy FANS 1 AUTO 


0, FANS 1 ON 


O5 FANS 2 AUTO 


Oy FANS 2 ON 


TANK PRESSURE 
Hy 1 


TANK PRESSURE 
Hy 2 


TANK PRESSURE 
Oy 1 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator 
Indicator 


Indicator 


Panel and 
Component 
No, 


18A11-DS28 


18A11-DS29 


18A11-DS30 


18A11-DS31 


18A11-M1A 


18A11-M1B 


18A11-M2A 


Figure 


Number 


2-80 


Function 


Receives inputs 
from switch S14 
on panel 1A13 in 
theC/M_ - 


Receives inputs 
from switch S14 
on panel 1A13 in 
the C/M 


‘Receives inputs 


from switch S15 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch S15 
on panel 1A13 in 
the C/M 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


T-T-T?-VOWS 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No, Number Function 


TANK PRESSURE Op» 2 Indicator 18A11-M2B 2-80 Receives D/A 
from DCE - 


TANK QUANTITY Ho 1 Indicator 18A11-M3A 2-80 Receives D/A 
from DCE 


TANK QUANTITY Hp 2 Indicator 18A11-M3B Receives D/A 
from DCE 


TANK QUANTITY O, 1 Indicator 18A11-M4A Receives D/A 
from DCE 


TANK QUANTITY Oo 2 Indicator 18A11-M4B Receives D/A 
from DCE 


T-I-T¥-V9NS 


LAMP TEST Pushbutton Switch 18A12-S1 Energizes relay 
K11 on panel 
18A36 in the IOS 


HF ANTENNA Indicator Light 18A12-DS1 Inputs received 

RECOVERY from switch S1 
on panel 1A17 
in the C/M 


HF ANTENNA Indicator Light 18A12-DS2 Inputs received 

ORBITAL from switch S1 
on panel 1A17 
in the C/M 


T6I-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 


Control or Display Description No. Number Function 


PH HI Indicator Light 18A12-DS3 ° 2-81 Receives DBO 
from the com- 
puter 


F/C RAD TEMP LOW Indicator Light 18A12-DS4 2-81 Receives DBO 
from the com- 
puter 


FUEL CELL FLOW Indicator 18A12-MiA 2-81 Receives D/A 


~” 

Ho : from DCE 5 
> 
i 

FUEL CELL FLOW Indicator 18A12-M1B 2-81 Receives D/A Pe 

O, from DCE ng 
I 
— 

FUEL CELL MODULE Indicator 18A12-M2A 2-81 Receives D/A 

TEMP SKIN , from DCE 


FUEL CELL MODULE Indicator 18A12-M2B 2-81 Receives D/A 
TEMP COND EXH., from DCE 


REG OUT PRESS Indicator Light 18A12-DS5 2-81 Receives DBO 
HI Ho from the com- 
puter 


REG OUT PRESS Indicator Light 18A12-DS6 2-81 Receives DBO 
HI Oo from the com- 
. puter 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


REG OUT PRESS Indicator Light 18A12-DS7 2-81 Receives DBO 
HI No from the com- 
puter 


FUEL CELL 1 Indicator Light 18A14-DS1 Receives inputs 
PURGE Hy from switch S1 

- on panel 1A18 in 
the C/M 


FUEL CELL 1 Indicator Light 18A14-DS2. 2-82 Receives inputs 
PURGE Oo from switch S1 

on panel 1A18 in 
the C/M 


FUEL CELL 2 Indicator Light 18A14-DS3 Receives inputs 
PURGE Ho from switch S2 

on panel 1A18 in 
the C/M 


FUEL CELL 2 Indicator Light 18A14-DS4 Receives inputs 
PURGE O59 from switch S2 
on panel 1A18 in 
the C/M 


FUEL CELL 3 Indicator Light 18A14-DS5 2-82 Receives inputs , 
PURGE Ho from switch S3 _ 
on panel 1A18 in 
the C/M 


V6T-Z 


Control or Display 


FUEL CELL 3 
PURGE 0, 


REACTANTS 1 ON 


REACTANTS 1 OFF 


REACTANTS 2 ON 


REACTANTS 2 OFF 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No, 


18A14-DS6 


18A14-DS7 


18A14-DS8 


18A14-DS9 


18A14-DS10 


Figure 


Number 


2-82 


2-82 


2-82 


Function 


Receives inputs 
from switch S3 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch S4 on 
panel 1A18 in 

the C/M 


Receives inputs 
from switch S4 
on panel 1A18 in 
the C/M and 
receives DBO 
from the com- 
puter 


Receives inputs 
from switch S5 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch S5 

on panel 1A18 in 
the C/M and 
receives DBO from 
the computer 


T-T-T?-VOWNS 


Table 2-3, Panel Components (Cont) 


Panel and 


Component | Figure 
Description No. Number Function 


Control or Display 


REACTANTS 3 ON 


Indicator Light 18A14-DS11 2-82 Receives inputs 
from switch S6 
on panel 1A18 in 


the C/M 


REACTANTS 3 OFF 


Indicator Light 18A14-DS12 Receives inputs 
from switch S6 on 
panel 1A18 in the 
C/M and receives 
DBO from the com- 


puter 


MAIN BUS A ON 18A14-DS13 


Indicator Light Receives inputs 
from switch S7 on 
panel 1A18 in the 


C/M 


MAIN BUS A OFF Indicator Light 18A14-DS14 Receives inputs 
from switch S7 on 
panel 1A18 in the 
C/M and receives 
DBO from the com- 


puter 


MAIN BUS A ON 18A14-DS15 


Indicator Light Receives inputs 
from switch S8 
on panel 1A18 in 


the C/M 


T-I-T?-V9OWS 


96T-2 


Control or Display 


MAIN BUS A OFF 


MAIN BUS A ON 


MAIN BUS A OFF 


RESET 


ON 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A14-DS16 


18A14-DS17 


18A14-DS18 


18A14-DS19 


18A14-DS20 


Figure 


Number 


2-82 


2-82 


2-82 


Function 


Receives inputs 
from switch S8 
on panel 1A18 in 
the C/M and 
receives DBO 
from the com- 
puter 


Receives inputs 
from switch S9 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch S9 
on panel 1A18 in 
the C/M and 
receives DBO 
from the com- 
puter 


Receives inputs 
from switch S10 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch S10 
on panel 1A18 in 
the C/M 


T-T-T?-V9WS 


L6T-@ 


Control or Display 


MASTER ALARM 


FUEL CELL 
INDICATORS 1 


FUEL CELL 
INDICATORS 2 


FUEL CELL 
INDICATORS 3 


DC VOLTS 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator 


Panel and 
Component 
No. 


18A14-DS21 


18A14-SDS1 


18A14-SDS2 


18A14-SDS3 


18A14-M1 


Figure 


Number 


2-82 


Function 


Receives DBO 
from the com- 
puter 


Receives inputs 
from switch S15 
on panel 1A18 in 
the C/M and 
inputs DBI to 
the computer 


Receives inputs 
from switch S15 
on panel 1A18 
in the C/M and 
inputs DBI to 
the computer 


Receives inputs 
from switch S15 
on panel 1A18 in 
the C/M and 
inputs DBI to 
the computer 


Receives D/A 
from DCE 


T-I-I>-VONS 


861-2 


Control or Display 


DC AMPS 


BATTERY CHARGER 


OFF 


BATTERY CHARGER A 


BATTERY CHARGER B 


BATTERY CHARGER C 


BATTERY CHARGER 
SUIT PACK 


Table 2-3. Panel Components (Cont) 


Description 


Indicator 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A14-M2 


18A14-DS22 


18A14-DS23 


18A14-DS24 


18A14-DS25 


18A14-DS26 


Figure 


Number 


2-82 


2-82 


Function 


Receives D/A 
from DCE 


Receives inputs 
from switch S16 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch S16 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch S16 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch S16 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch S16 
on panel 1A18 in 
the C/M 
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661-2 


Control or Display 


AC INVERTER 1 MNA 


AC INVERTER 2 MNB 


AC INVERTER 3 MNA 


AC INVERTER 3 MNB 


AC BUS 1 ON 


AC BUS 1 ON 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A15-DS1 


18A15-DS2 


18A15-DS3' 


18A15-DS4 


18A15-DS5 


18A15-DS6 


Figure 


Number 


2-83 


Function 


Receives inputs 
from switch S18 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch S19 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch S20 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch S20 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch S21 
on panel 1A18 in 
the C/M 


Receives inputs 


from switch S22 on 


panel 1A18 in 
the C/M 


T-I-1T?-V9WS 


002-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 
Control or Display Description No. Function 


AC BUS 1 ON Indicator Light 18A15-DS7 Receives inputs 
from switch S23 
on panel 1A18 in 
the C/M 


AC BUS 1 RESET Indicator Light 18A15-DS8 Receives inputs 
from switch S24 
on panel 1A18 
in the C/M 


AC BUS 1 ON Indicator Light 18A15-DS9 Receives inputs 
from switch S24 
on panel 1A18 in 
the C/M 


AC VOLTS Indicator 18A15-M1 Receives D/A 
from DCE 


SPS GIMBAL MOTORS Indicator Light 18A16-DS1 Receives inputs 
PITCH 1 START from switch 82 


on panel 1A3 in 
the C/M 


SPS GIMBAL MOTORS Indicator Light 18A16-DS2 Receives inputs 
PITCH 1 ON from switch S2 


on panel 1A3 in | 
the C/M 


T-T-T?-VOWNS 


T0@-2 


Control or Display 


SPS GIMBAL MOTORS 
PITCH 2 START 


SPS GIMBAL MOTORS 
PITCH 2 ON 


SPS GIMBAL MOTORS 
YAW 1 START 


SPS GIMBAL MOTORS 
YAW 1 ON 


SPS GIMBAL MOTORS 
YAW 2 START 


SPS GIMBAL MOTORS 
YAW 2 ON 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A16-DS3 


18A16-DS4 


18A16-DS5 


18A16-DS6 


18A16-DS7 


18A16-DS8 


Figure 


Number 


2-84 


Function 


Receives inputs 
from switch S3 
on panel 1A3 in 
the C/M 


Receives inputs 
from switch S3 
on panel 1A3 in 
the C/M 


Receives inputs 
from switch S4 
on panel 1A3 in 


the C/M 


Receives inputs 
from switch S4 
on panel 1A3 in 
the C/M 


Receives inputs 
from switch S5 
on panel 1A3 in 
the C/M 


Receives inputs 
from switch S5 
on panel 1A3 in 
the C/M 


T-T-T?-VOWS 


202-2 


Control or Display 


SPS INJECT PRE- 
VALVES A ON 


SPS INJECT PRE- 
VALVES B ON 


MASTER ALARM 


L/V AOA 


Table 2-3, Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A16-DS9 


18A16-DS10 


18A16-DS11 
18A16-DS12 


18A16-DS13 


18A16-DS14 


Figure 


Number 


2-84 


Function 


Receives inputs 
from switch S6 
on panel 1A3 in 
the C/M 


Receives inputs 
from switch S7 
on panel 1A3 in 
the C/M 


Receives DBO 
from the com- 
puter 


Receives DBO 
from the com- 
puter 


Receives inputs 
from switch S1 
on panel 1A3 in 
the C/M 


Receives inputs 
from switch S1 
on panel 1A3 in 
the C/M 


T-I-T?-V9NS 


€02-2 


Control or Display 


L/V AOA/SPS Pc 
ATTITUDE SET ROLL 
ATTITUDE SET PITCH 
ATTITUDE SET YAW 


ATTITUDE SET FDAI 
ALIGN 
ATTITUDE SET ATT SET 


GIMBAL POSITION YAW 


GIMBAL POSITION PITCH 


Table 2-3. Panel Components (Cont) 


Description 


Indicator 

Digital Indicator 
Digital Indicator 
Digital Indicator 


Indicator Light 


Indicator Light 


Indicator 


Indicator 


Panel and 


Component Figure 


No. Number 


18A16-M1 2-84 


18A17-M1 


18A17-M2 


18A17-M3 


18A17-DS1 


18A17-DS2 


18A17-M4 


18A17-M5 


Function 


Receives D/A 
from DCE 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


Receives DWOR 
from the computer 


Receives inputs 
from SDS1 on 
panel 1A6 in the 
C/M 


Receives inputs 
from switch S1 
on panel 1A6 in 
the C/M 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


T-I-TP-V9NS 


v0Z-Z 


Control or Display 


GIMBAL POSITION 
YAW/PITCH 
FDAI 


LIFT OFF/NO AUTO 
ABORT 


LES MOTOR FIRE 


CANARD DEPLOY 


ADPT SEQ 


APEX COVER JETT 


Table 2-3. Panel Components (Cont) 


Description 


Indicator 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A17-M6 


18A18-M1 


18A19-DS1 


18A19-DS2 


18A19-DS3 


18A19-DS4 


18A19-DS5 


Figure 


Number 


Function 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives DBO 
from the com- 
puter 


Receives inputs 
from switch S1 
on panel 1A5 in 
the C/M 


Receives inputs 
from switch S2 
on panel 1A5 in 
the C/M 


Receives inputs 
from switch S3 
on panel 1A5 in 
the C/M 


Receives inputs 
from SDS2 on 
panel 1A5 in the 
C/M 


T-T-T?-VOWS 


02-2 


Control or Display 


DROGUE DEPLOY 


MAIN DEPLOY 


DIRECT RCS 


LIMIT CYCLE 


ATT DEADBAND MAX 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A19-DS6 


18A19-DS7 


18A19-DS8 — 


18A20-DS1 


18A20-DS2 


18A20-DS3 


Figure 
Number 


Function 


Receives inputs 
from switch S4 
on panel 1A5 in 
the C/M 


Receives inputs 
from switch S5 
on panel 1A5 in 
the C/M 


Receives inputs 
from switch S6 
on panel 1A5 in 
the C/M 


Receives inputs 
from switch S1 
on C/M panel 
1A8 


Receives inputs 
from switch 82 
on C/M panel 
1A8 


Receives inputs 
from switch $3 
on C/M panel iA8 


T-T-TP-VIWS 


Table 2-3. Panel Components (Cont) 


902-2 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


ATT DEADBAND MIN 18A20-DS4 


Indicator Light Receives inputs 
from switch S3 


on C/M panel 1A8 


05 GENTRY Indicator Light 18A20-DS5 2-88 Receives inputs 
from switch S8 
on C/M panel 1A8 


LCL VERT Indicator Light 18A20-DS6 2-88 Receives inputs 
from switch S9 
on C/M panel 1A8 


18A20-DS7 


Indicator Light Receives inputs 
from switch S10 


on C/M panel 1A8 


Indicator Light 18A20-DS8 Receives inputs 
from switch S11 


on C/M panel 1A8 


Indicator Light 18A20-DS9 Receives inputs 
from switch $11 


on C/M panel 1A8 


ATTITUDE Indicator Light 18A20-DS10 Receives inputs 


from switch $12 
on C/M panel 1A8 


T-T-T?-V9WNS 


LOZ-Z 


Control or Display 


MONITOR 


RATE GYRO ROLL 
NORMAL 


RATE GYRO ROLL 
B MAG 


RATE GYRO PITCH 
NORMAL 


RATE GYRO PITCH 
B MAG 


RATE GYRO YAW 
NORMAL 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A20-DS11 
18A20-DS12 
18A20-DS13 
18A20-DS14 


18A20-DS15 


18A20-DS16 


18A20-DS17 


Figure 


' Number 


2-88 


Function 


Receives inputs 
from switch S12 
on C/M panel 1A8 


Receives inputs 
from switch S12 
on C/M panel 1A8 


Receives inputs 
from switch S4 on 
C/M panel 1A8 


Receives inputs 
frorn switch S4 on 
C/M panel 1A8 


Receives inputs 
from switch S5 
on C/M panel 
1A8 


Receives inputs 
from switch S5 on 
C/M panel 1A8 


Receives inputs 
from switch S6 
on C/M panel 1A8 


T-T-T¥-VSWS 


802-2 


Control or Display 


RATE GYRO YAW 
B MAG 


SCS CHANNEL A&C 
ROLL 


SCS CHANNEL B&D 
ROLL 


SCS CHANNEL PITCH 


SCS CHANNEL YAW 


DIGITAL EVENT 
TIMER RESET 


DIGITAL EVENT 
TIMER UP 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A20-DS18 


18A20-DS19 


18A20-DS20 


18A20-DS21 


18A20-DS22 


18A20-DS23 


18A20-DS24 


Figure 


Number 


Function 


Receives inputs 
from switch S6 
on C/M panel 1A8 


Receives inputs 
from switch S13 
on C/M panel 1A8 


Receives inputs 
from switch $14 
on C/M panel 1A8 


Receives inputs 
from switch S15 
on C/M panel 1A8 


Receives inputs 
from switch S16 
on C/M panel 1A8 


Receives inputs 
from switch S17 
on C/M panel 1A8 


Receives inputs 
from switch S17 
on C/M panel 1A8 


T-I-T?-V9INS 


602-2 


Control or Display 
DIGITAL EVENT TIMER 
DOWN 


DIGITAL EVENT 
TIMER START 


DIGITAL EVENT TIMER 
ON 


DIGITAL EVENT TIMER 
STOP 


DIGITAL EVENT 
TIMER MIN TENS 


DIGITAL EVENT 
TIMER MIN UNITS 


DIGITAL EVENT 
TIMER SEC TENS 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A20-DS25 
18A20-DS26 
18A20-DS27 
18A20-DS28 
18A20-DS29 
18A20-DS30 


18A20-DS21 


Figure 


Number 


2-88 


Function 


Receives inputs 
from switch S17 
on C/M panel 1A8 


Receives inputs 
from switch S18 
on C/M panel 1A8 


Receives inputs 
from switch $18 
on C/M panel 1A8 


Receives inputs 
from switch S18 
on C/M panel 1A8 


Receives inputs 
from switch S19 
on C/M panel 1A8 


Receives inputs 
from switch S19 on 
C/M panel 1A8 


Receives inputs 
from switch S20 
on C/M panel 1A8 


T-T-TP-VOWS 


OTZ-Z 


Control or Display 


DIGITAL EVENT 


TIMER SEC UNITS 


COUCH UNLOCK 


C/M PROP JETT 
LOGIC 


C/M PROP JETT 
DUMP 


C/M PROP JETT 
PURGE 


ELS 


A V REMAINING 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Digital Indicator 


Panel and 
Component 
No. 


.18A20-DS32 


18A20-DS33 


18A20-DS34 


18A20-DS35 


18A20-DS36 


18A20-DS37 


18A21-Al1 


Figure 


Number 


2-88 


Receives inputs 
from switch S20 
on C/M panel 1A8 


Receives inputs 
from switch S21 
on C/M panel 1A8 


Receives inputs 


.from switch S22 


on C/M panel 1A8 


Receives inputs 
from switch S23 
on C/M panel 1A8 


Receives inputs 
from switch S24 
on C/M panel 1A8 


Receives inputs 
from switch S7 
on C/M panel 1A8 


Receives DBO from 
computer and inputs 
from No. 3 driver 
card in cabinet 
36A1A2A23 


T-T-T?-VOWS 


TT2-2 


Control or Display 


DIRECT ULLAGE 


THRUST ON 


NORMAL 


DIRECT ON 


A V SET + 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A21-DS1 


18A21-DS2 


18A21-DS3 


18A21-DS4 


18A21-DS5 


18A21-DS6 


Function 


Receives inputs 
from SDS2 on 
panel 1A7 in 
the C/M 


Receives inputs 
from SDS1 on 
panel 1A7 in 
the C/M 


Receives inputs 
from switch 82 
on panel 1A7 in 


the C/M 


Receives inputs 
from switch S2 
on panel 1A7 in 
the C/M 


Receives inputs 
from relays K3 
or K4 in cabinet 
36A1A2A15 


Receives inputs 
from relays K1 
or K2 in cabinet 
36A1A2A15 


T-I-T?-V9OWS 


Clt-% 


Control or Display 


PRELAUNCH READY/ 
GO 


PRELAUNCH HOLD 


PRELAUNCH RECYCLE 


SIMULATOR MASTER 
CONTROL READY/RUN 


SIMULATOR MASTER 
CONTROL FREEZE 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


18A22-SDS1 


18A22-SDS2 


18A22-SDS3 


18A22-SDS4 


18A22-SDS5 


Function 


Receives DBO 
from the com- 
puter and inputs 
DBIM to the com- 
puter 


Receives DBO 
from the com- 
puter and inputs 
DBIM to the com- 
puter 


Receives DBO 
from the com- 
puter and inputs 
DBIM to the com- 
puter 


Receives DBO 
from the com- 
puter and inputs 
DBIM to the com- 
puter 


Receives DBO 
from the com- 
puter and inputs 
DBIM to the com- 
puter 


T-T-T?-VONS 


€Tt-% 


Control or Display 


SIMULATOR MASTER 
CONTROL STEP/AHEAD 


SIMULATOR MASTER 
CONTROL STORE 


SIMULATOR MASTER 
CONTROL RESET 


X T RECORDER RECORD 


X T RECORDER MARK 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Pushbutton Switch 


Panel and 
Component 
No. 


18A22-SDS6 


18A22-SDS7 


18A22-SDS8 


18A22-SDS9 


18A22-S1 


Figure 


.: Number 


2-90 


Function 


Receives DBO 
from the com- 
puter and inputs 
DBIM to the com- 
puter 


Receives DBO 


_ from the com- 


puter and inputs 
DBIM to the com- 
puter 


Receives DBO 
from the com- 
puter and inputs 
DBIM to the com- 
puter 


Inputs plus 26 volts 
DC to relay K1 
in cabinet 
35A2A1A11 


Inputs plus 26 volts 


DC to relays K3 
and K4 in cabinet 
35A2A1A11 


T-T-T?-V9WS 


VIt-2 


Control or Display 


INITIAL COND CALL 
UP 


PERFORMANCE TIMER 
COUNT UP 


PERFORMANCE TIMER 
COUNT DOWN 


PERFORMANCE TIMER 


STOP 


PERFORMANCE TIMER 


ACTIVITY UTEL 


ACTIVITY COMP 


Table 2-3. Panel Components (Cont) 


Description 


Thumbwheel 
Switch 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Thumbwheel 
Switch 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A22-S2 


18A22-SDS10 


18A22-SDS11 


18A22-SDS12 


18A22-B1 


18A24-DS1 


18A24-DS2 


Figure 


Number 


2-90 


2-90 


2-90 


2-91 


Function 


Inputs DWI to 
the computer 


Inputs to relay 
K3 in cabinet 
35A1A1A19 


Inputs to relay 
K4 in cabinet 


35A1A1A19 Zz 

for) 
Inputs to SDS11 7 
and SDS12 on be 
panel 18A22 in ise 
the IOS - 


Inputs from pulse 
generator Gl 


Receives inputs 
from relays K4 
in cabinet 
40A2A4A19 


Receives inputs 
from relay K3 
in cabinet 
40A1A3A10 


ST@-Z 


Control or Display 


PROGRAM 


REGISTER 1 


REGISTER 2 


REGISTER 3 


KEYBOARD RELEASE 


Table 2-3. Panel Components (Cont) 


Description 


Digital Indicator 


Digital Indicator 


Digital Indicator 


Digital Indicator 


Digital Indicator 


Digital Indicator 


Indicator Light 


Panel and 
Component Figure 


No. ' Number 


18A24-M1 2-91 


18A24-M2 


18A24-M3 


18A24-M4 


18A24-M5 


18A24-M6 


18A24-DS3 


Function 


Receives DWOR 
from the com- 
puter 


Receives DWOR 
from the com- 
puter 


Receives DWOR 
from the com- 
puter 


Receives DWOR 
from the com- 
puter 


Receives DWOR 
from the com- 
puter 


Receives DWOR 
from the com- 
puter 


Receives inputs 
from relay K3 in 
cabinet 40A1A9A7 


T-T-TP-V9NS 


9T2-Z 


Control or Display 


ERROR RESET 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A24-DS4 


18A24-DS5 


18A24-DS6 


18A24-DS7 


18A24-DS8 


Function 


Receives inputs 
from relay K4 
in cabinet 
40A1A9A13 


Receives inputs 
from relay K4 
in cabinet 
40A1A9A7 


Receives inputs 
from relay K4 
in cabinet 
40A1A9A13 


Receives DWOR 
from the com- 
puter, receives 
inputs from 
relay K4 in cab- 
inet 40A1A9A7 


Receives inputs 
from relay K4 
in cabinet 
40A1A9A7 


T-T-TP-V9OWS 


LT@-Z 


Control or Display 


+ 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A24-DS9 


18A24-DS10 


18A24-DS11 


18A24-DS12 


18A24-DS13 


Function 


Receives DWOR 
from the com- 
puter, receives 
inputs from 
relay K3 in cab- 
inet 40A1A9A7 


Receives inputs 
from relay K2 
in cabinet 
40A1A9A13 


Receives inputs 
from relay K3 
in cabinet 
40A1A9A13 


Receives inputs 
from relay K3 
in cabinet 
40A1A9A13 


Receives DWOR 
from the com- 
puter, receives 


inputs from relay 


K3 in cabinet 
40A1A9A7 


T-T-TP-V9NS 


8T2-Z 


Control or Display 


4 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A24-DS14 


18A24-DS15 


18A24-DS16 


18A24-DS17 


18A24-DS18 


18A24-DS19 


Figure 
Number 


Function 


Receives inputs 
from relay K2 
in cabinet 
40A1A9A13 


Receives inputs 
from relay K2 
in cabinet 
40A1A9A13 


Receives inputs 
from relay K2 
in cabinet 
40A1A9A13 


Receives inputs 
from relay K4 
in cabinet 
40A1A9A13 


Receives inputs 
from relay K1 
in cabinet 
40A1A9A13 


Receives inputs 
from relay K1 
in cabinet 
40A1A9A13 


T-I-TP-VONS 


6T2-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 
Control or Display Description No. Function 


3 Indicator Light 18A24-DS20 Receives inputs 
from relay K1 
in cabinet 
40A1A9A13 © 


KEYBOARD ACTIVE Indicator Light 18A24-DS21 Receives inputs 
from TB15-2 
in cabinet 40 


S/M RCS QTY GAUGING Indicator Light 18A25-DS1 Receives inputs 

POWER ON from switch S1 
on panel 1A15 in 
the C/M 


T-I-TP-V9NS 


S/M RCS QTY GAUGING Indicator Light 18A25-DS2 Receives inputs 

TEST from switch S2 
on panel 1A15 in 
the C/M 


S/M RCS HELIUM NO. 1 Indicator Light 18A25-DS3 Receives inputs 

A ON from switch S83 
on panel 1A15 in 
the C/M 


S/M RCS HELIUM NO. 1 Indicator Light 18A25-DS4 Receives inputs 

A OFF from switch S3 on 
panel 1A15 in the 
C/M and receives 
DBO from the com- 
puter 


022-2 


Control or Display 


S/M RCS HELIUM NO. 1 
B ON 


S/M RCS HELIUM NO. 1 
B OFF 
S/M RCS HELIUM NO. 1 


C ON 


S/M RCS HELIUM NO. 1 
C OFF 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A25-DS5 


18A25-DS6 


18A25-DS7 


18A25-DS8 


Figure 


Number 


2-92 


Function 


Receives inputs 
from switch S4 
on panel 1A15 in 
the C/M 


Receives inputs 
from switch S4 
on panel 1A15 in 
the C/M and 
receives DBO 
from the com- 
puter 


Receives inputs 
from switch S5 
on panel 1A15 in 
the C/M 


Receives inputs 
from switch S5 
on panel 1A15 in 
the C/M and 
receives DBO 
from the com- 
puter 


T-T-T7-VOWS 


T@t-@ 


Control or Display 


S/M RCS HELIUM NO. 1 
D ON 


S/M RCS HELIUM NO. 1 
D OFF 


C/M RCS HELIUM A ON 


C/M RCS HELIUM A OFF 


C/M RCS HELIUM B ON 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A25-DS9 


18A25-DS10 


18A25-DS11 


18A25-DS12 


18A25-DS13 


Figure 


_ Number 


2-92 


2-92 


2-92 


Function 


Receives inputs 
from switch S6 on 
panel 1A15 in the 
C/M 


Receives inputs 
from switch S6 

on panel 1A15 in 
the C/M and 
receives DBO 
from the computer 


Receives inputs 
from switch S7 
on panel 1A15 in 
the C/M 


Receives DBO 
from the com- 
puter and receives 
inputs from switch 
S7 on panel 1A15 
in the C/M 


Receives inputs , 
from switch S8 
on panel 1A15 in 
the C/M 


T-T-Tl?-V9NS 


Table 2-3. Panel Components (Cont) 


C2C-Z 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


C/M RCS HELIUM B OFF Indicator Light 18A25-DS14 2-92 Receives DBO 
from the com- 
puter and receives 
inputs from switch 
S8 on panel 1A15 in 
the C/M 


S/M RCS HELIUM NO, 2 Indicator Light 18A25-DS15 Receives inputs 

A ON from switch S9 
on panel 1A15 in 
the C/M 


S/M RCS HELIUM NO. 2 Indicator Light 18A25-DS16 Receives inputs 

A OFF from switch S9 
on panel 1A15 in 
the C/M and 
receives DBO 
from the com- 
puter 


S/M RCS HELIUM NO, 2 Indicator Light 18A25-DS17 Receives inputs 

B ON from switch S10 
on panel 1A15 in 
the C/M 


S/M RCS HELIUM NO, 2 Indicator Light 18A25-DS18 Receives inputs 

B OFF from switch S10 
on panel 1A15 in 
the C/M and receives 
DBO from the com- 
puter 


T-T-I?-V9WNS 


€22-% 


Control or Display 


S/M RCS HELIUM NO, 2 


C ON 


S/M RCS HELIUM NO. 2 


C OFF 


S/M RCS HELIUM NO, 2 


D ON 


S/M RCS HELIUM NO, 2 


D OFF 


C/M RCS PROPELLANT 


A ON 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A25-DS19 


18A25-DS20 


18A25-DS21 


18A25-DS22 


18A25-DS23 


Figure 


Number 


2-92 


2-92 


Function 


Receives inputs 
from switch S11 
on panel 1A15 in 
the C/M 


Receives inputs 
from switch S11 
on panel 1A15 in 
the C/M and 
receives DBO 
from the computer 


Receives inputs 
from switch $12 
on panel 1A15 in 
the C/M 


Receives inputs 
from switch S12 
on panel 1A15 in 
the C/M and 
receives DBO 
from the computer 


Receives inputs 
from switch S13 — 
on panel 1A15 in 
the C/M 


T-T-T?-V9WNS 


20-2 


Control or Display - 


C/M RCS PROPELLANT 
A OFF 


C/M RCS PROPELLANT 
B ON 


C/M RCS PROPELLANT 
B OFF 


S/M RCS PROPELLANT 
A ON 


S/M RCS PROPELLANT 
A OFF 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A25-DS24 


18A25-DS25 


18A25-DS26 


18A25-DS27 


18A25-DS28 


Figure 


Number 


2-92 


Function 


Receives inputs 
from switch $13 
on panel 1A15 in 
the C/M, and 
receives DBO 
from the com- 
puter 


Receives inputs 
from switch $14 


_ on panel 1A15 in 


the C/M 


Receives inputs 
from switch $14 on 
panel 1A15 in the 
C/M 


Receives inputs 
from switch S15 
on panel 1A15 in 
the C/M 


Receives inputs 
from switch S15 
on panel 1A15 in 
the C/M and 
receives DBO 
from the com- 
puter 


T-T-T?-VIWS 


S2C-2 


Control or Display 


S/M RCS PROPELLANT 
B ON 


S/M RCS PROPELLANT 
B OFF 


S/M RCS PROPELLANT 
C ON 


S/M RCS PROPELLANT 


C OFF 


S/M RCS PROPELLANT 
D ON 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A25-DS29 


18A25-DS30 


18A25-DS31 


18A25-DS32 


18A25-DS33 


Figure 


Number 


2-92 


Function 


Receives inputs 
from switch S16 
on panel 1A1t5 in 
the C/M 


Receives inputs 
from switch S16 
on panel 1A15 in 
the C/M 


Receives inputs 
from switch S17 
on panel 1A15 in 
the C/M 


Receives inputs 
from switch S17 
on panel 1A15 in 
the C/M and 
receives DBO 
from the com- 
puter 


Receives inputs 
from switch S18 
on panel 1A15 in 
the C/M 


T-T-TP-VOWS 


922-2 


Control or Display 


S/M RCS PROPELLANT 
D OFF 


VOX SENS 


INTERCOM BALANCE 


VOLUME 


GLY EVAP STEAM 
PRESS 


PRESS GLY DISCH 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator 


Indicator 


Indicator 


Indicator 


Indicator 


Panel and 
Component Figure 


No. Number 


18A25-DS34 2-92 


18A26-M1 


18A26-M2 


18A26-M3 


18A26-M4A 


18A26-M4B 


Function 


Receives inputs 
from switch S18 
on panel 1A15 in 
the C/M and 
receives DBO 
from the com- 
puter 


Receives inputs 
from potentiometer 
A1A4A7R7 in cab- 
inet 39 


Receives inputs 
from potentiometer 
A1A4A8R1 in cab- 
inet 39 


Receives inputs 
from potentiometer 
A1A4A7R4 in cab- 
inet 39 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


T-I-TP-V9NS 


L@t-@ 


Control or Display 


GLY ACCUM QUANTITY 
WATER QUANTITY 

O, FLOW 

A P SUIT COMP 

ECS RAD TEMP OUT 
GLY EVAP TEMP 

OUT 

TEMP SUIT 

TEMP CABIN 


PRESS SUIT 


PRESS CABIN 


Table 2-3. Panel Components (Cont) 


Description 


Indicator 


Indicator 


Indicator 


Indicator 


Indicator 


Indicator 


Indicator 


Indicator 


Indicator 


Indicator 


Panel and 


Component 


No. 


18A26-M5A 


18A26-M5B 


18A26-M6A 


18A26-M6B 


18A26-M7A 


18A26-M7B 


18A26-M8A 


18A26-M8B 


18A26-M9A 


18A26-M9B 


Figure 


Number 


2-93 


2-93 


Function 


Receives D/ A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


T-I-T?-V9WS 


822-2 


Table 2-3. Panel Components (Cont) 


Panel and 


: Component Figure 
Control or Display Description No. Number Function 
PART PRESS CO, Indicator ~ 18A26-M10 2-93 Receives D/A . 


from DCE 


H,O ACCUM 1 AUTO 


Indicator Light 18A26-DS1 Receives inputs 
from switch S16 
on panel 1A13 


in the C/M 


HO ACCUM MAN 


Indicator Light 18A26-DS2 Receives inputs 
from switch S16 
on panel 1A13 in 


the C/M 


I-I-1T?-VONS 


H gO ACCUM 2 AUTO Indicator Light 18A26-DS3 2-93 Receives inputs 
from switch S16 
on panel 1A15 in 
the C/M 


HO ACCUM 1 ON Indicator Light 18A26-DS4 2-93 Receives inputs 
from switch S17 
on panel 1A13 in 
the C/M 


H,O ACCUM 2 ON Indicator Light 18A26-DS5 2-93 Receives inputs 
from switch S17 
on panel 1A13 in 
the C/M 


622-2 


Control or Display 


WASTE H,O TK 
REFILL 1 ON 


WASTE H,0 TK 
REFILL 2 ON 


SUIT EVAP AUTO 


SUIT EVAP MAN 


HO IND POT 


Table 2-3, Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Switch 
Light 


Panel and 
Component Figure 


No. ' Number 


18A26-DS6 


18A26-DS7 


18A26-DS8 | 


18A26-DS9 


18A26-SDS1 


Function 


Receives inputs 
from switch S18 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch $18 


‘ on panel 1A13 in 


the C/M 


Receives inputs 
from switch 819 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch $19 
on panel 1A13 in 
the C/M 


Inputs DBI to the 
computer, and 
receives inputs 
from switch S20 
on panel 1A13 

in the C/M 


T-I-T?-V9OWS 


0€2-2 


Control or Display 


H»O IND WASTE 


GLYCOL EVAP H,O 
FLOW AUTO 


GLYCOL EVAP H,O 
FLOW ON 


GLYCOL EVAP BACK 
PRESS AUTO 


GLYCOL EVAP BACK 
PRESS MAN 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Description — No. Number 


Indicator Switch 18A26-SDS2 2-93 
Light | 


Indicator Light 18A26-DS10 


Indicator Light 18A26-DS11 


Indicator Light 18A26-DS12 


Indicator Light 18A26-DS13 


Function 


Inputs DBI to 
the computer 
and receives 
inputs from 
switch S20 on 
panel 1A13 in 
the C/M 


Receives inputs 
from switch S21 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch S21 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch S22 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch S22 
on panel 1A13 in 
the C/M 


T-T-TP-V9NS 


TEC-Z 


Control or Display 


GLYCOL EVAP BACK 
PRESS HEAT 


GLYCOL EVAP BACK 
PRESS COOL 


GLYCOL EVAP TEMP 
IN AUTO 


GLYCOL EVAP TEMP 
IN MAN 


CABIN TEMP AUTO 


CABIN TEMP MAN 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A26-DS14 


18A26-DS15 


18A26-DS16 


18A26-DS17 


18A26-DS18 


18A26-DS19 


Figure 


Number 


2-93 


2-93 


2-93 


2-93 


2-93 


Function 


Receives inputs 
from switch 823 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch 823 
on panel 1A13 
in the C/M 


Receives inputs 
from switch S824 
on panel 1A13 
in the C/M 


Receives inputs 
from switch S824 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch 825 
on panel 1A13 in 
the C/M 


Receives inputs 
from switch S25 
on panel 1A13 in 
the C/M 


T-I-TP-V9NS 


CES-S 


Control or Display 


CABIN TEMP AUTO 


ABORT SYSTEM OX 


DUMP AUTO 


ABORT SYSTEM OX 
DUMP RCS CMD AUTO 


ABORT SYSTEM 2 ENG 
OUT AUTO 


ABORT SYSTEM L/V 
RATES AUTO 


ABORT SYSTEM LES 
MODE 


Table 2-3, Panel Components (Cont) 


Description 


Indicator 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A26-M11 


18A27-DS1 


18A27-DS2 


18A27-DS3 


18A27-DS4 


18A27-DS5 


Figure 


Number 


2-93 


Function 


Receives inputs 
from rheostat R4 
on panel 1A13 in 
the C/M and 
receives A/D from 
DCE 


Receives inputs 
from switch S1 
on panel 1A16 in 


- the C/M 


Receives inputs 
from switch S1 
on panel 1A16 in 
the C/M 


Receives inputs 
from switch S2 
on panel 1A16 in 
the C/M 


Receives inputs 
from switch S3 
on panel 1A16 in | 
the C/M 
Receives inputs 
from switch S4 on 


panel 1A16 in the C/M 


T-I-TP-VONS 


€EC-Z 


Control or Display 


ABORT SYSTEM TWR 
JETT SPS MODE 


ABORT SYSTEM EDS 
AUTO 


REACTION CONTROL 
SYS CMD ON 


REACTION CONTROL 
SYS CMD OFF 


REACTION CONTROL 
SYS C/M PRESS 


REACTION CONTROL 
SYS TRANS C/M 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 


Component Figure 


No. ' Number 


18A27-DS6 2-94 


18A27-DS7 


18A27-DS8 


18A27-DS9 


18A27-DS10 


18A27-DS11 


Function 


Receives inputs 
from switch S7 
on panel 1A16 in 
the C/M 


Receives inputs 
from switch S5 
on panel 1A16 in 
the C/M 


Receives inputs 
from switch S6 
on panel 1A16 in 
the C/M 


Receives inputs 
from switch S6 
on panel 1A16 in 
the C/M 


Receives inputs 
from switch S4 
on panel 1A16 
in the C/M 


Receives inputs 
from switch S8 
on panel 1A16 in 
the C/M 


T-I-1?-V9NS 


ae 


Table 2-3. Panel Components (Cont) 


vEC-Z 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


REACTION CONTROL Indicator Light 18A27-DS12 2-94 Receives inputs 

SYS TRANS S/M from switch S8 
on panel 1A16 in 
the C/M 


REACTION CONTROL Indicator Light 18A27-DS13 Receives inputs 

SYS C/M - S/M SEP from switch S9 
on panel 1A16 in 
the C/M 


MAIN CHUTE RELEASE Indicator Light 18A27-DS14 Receives inputs 
from switch S10 
on panel 1A16 in 

the C/M 


T-I-TP-VONS 


INDICATOR LIGHT Rheostat 18A28-R1 Inputs to Master 
INTENSITY Buffer Amplifier 
on 18A42A25 


FLOOD LIGHT INTENSITY Rheostat 18A28-T1 Inputs to ballast 
RT2 on 18A41 


EMERGENCY C/M Indicator Switch 18A28-SDS1 Inputs to relay K6 

LIGHTS ON Light in cabinet 
35A2A5 and SDS4 
on panel 1A155 in 
the C/M 


GEC-2 


Control or Display 


EMERGENCY 
SIMULATOR LIGHTS 
STOP 


S-BAND ANT 


FLIGHT QUAL 
RCDR RECORD 


FLIGHT QUAL 
RCDR STOP 


FLIGHT QUAL 
RCDR REWIND 


FUEL CELL MAIN 
BUS B ON 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


No. Number 


Panel and 


Component Figure 


18A28-SDS2 2-95 


18A30-M1 


18A30-DS1 


18A30-DS2 


18A30-DS3 


18A32-DS1 


Function 


Inputs to units 
61 and 64 


Receives D/A 
from DCE 


Receives inputs 
from switch S1 
on panel 1A19 
in the C/M 


Receives inputs 
from switch S1 
on panel 1A19 
in the C/M 


Receives inputs 
from switch S1 
on panel 1A19 
in the C/M 


Receives inputs 
from switch $11 


on panel 1A18 in © 


the C/M 


T-I-TP-V9WNS 


Table 2-3. Panel Components (Cont) 


9E2-% 


Panel and 


Component Figure 
Control or Display Description No, Number Function 


FUEL CELL MAIN Indicator Light 18A32-DS2 2-97 Receives inputs 

BUS B OFF from switch S11 
on panel 1A18 in 
the C/M and 


receives DBO 
from the com- 
puter 


FUEL CELL MAIN Indicator Light 18A32-DS3 Receives inputs 
BUS B ON ; from switch $12 
on panel 1A18 in 
the C/M 


FUEL CELL MAIN Indicator Light 18A32-DS4 Receives inputs 
BUS B OFF . from switch S12 
on panel 1A18 
in the C/M and 
receives DBO 
from the com- 
puter 


FUEL CELL MAIN Indicator Light 18A32-DS5 2-97 Receives inputs 
BUS B ON from switch S13 
on panel 1A18 

in the C/M 


T-T-T?-VOWS 


LEt-Z 


Control or Display 


FUEL CELL MAIN 
BUS B OFF 


DC INDICATORS 
FUEL CELL 1 


DC INDICATORS 
FUEL CELL 2 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component Figure 


No. . Number 


18A32-DS6 2-97 


18A32-DS7 


18A32-DS8 


18A32-SDS1 


18A32-SDS2 


Function 


Receives inputs 
from switch S13 
on panel 1A18 in 
the C/M and 
receives DBO 
from the com- 
puter 


Receives inputs 
from switch $14 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch $14 
on panel 1A18 in 
the C/M 


Receives inputs 
from switch S17 
on panel 1A18 in 
the C/M and 
inputs DBI to the 
computer 


Receives inputs 
from switch S17 
on panel 1A18 in 


the C/M and inputs 
DBI to the computer 


T-T-TP-V9IWS 


8E2-2 


Control or Display 


DC INDICATORS FUEL 
CELL 3 


DC INDICATORS MAIN 
BUS A 


DC INDICATORS MAIN 
BUS B 


DC INDICATORS BAT 
BUS A 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


18A32-SDS3 


18A32-SDS4 


18A32-SDS5 


18A32-SDS6 


Figure 


Number 


2-97 


Function 


Receives inputs 
from switch $17 
on panel 1A18 in 
the C/M and 
inputs DBI to the 
computer 


Receives inputs 
from switch S17 
on panel 1A18 in 
the C/M and 
inputs DBI to the 
computer 


Receives inputs 
from switch S17 
on panel 1A18 in 
the C/M and 
inputs DBI to the 
computer 


Receives inputs 
from switch S17 
on panel 1A18 in 


the C/M and inputs 


DBI to the com- 
puter 


T-T-T?-VONS 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 


Control or Display Description No. - Number Function 


DC INDICATORS BAT Indicator Switch 18A32-SDS7 2-97 Receives inputs 
BUS B Light from switch S17 
on panel 1A18 in 
the C/M and 
inputs DBI to the 
computer 


DC INDICATORS Indicator Switch 18A32-SDS8 Receives inputs 
CHARGER BAT Light from switch 817 
on panel 1A18 in 
the C/M and 
inputs DBI to the 
computer 


DC INDICATORS C BAT Indicator Switch 18A32-SDS9 2-97 Receives inputs 
Light from switch S17 
on panel 1A18 in 

the C/M and 
inputs DBI to the 
computer 


DC INDICATORS PYRO Indicator Switch 18A32-SDS10 2-97 Receives inputs 
BAT A Light from switch S17 
on panel 1A18 in 
the C/M and 
inputs DBI to the 
computer 


T-I-T?-VOWS 


0VZ-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 
Description No. Number Function 


Control or Display 


DC INDICATORS PYRO Indicator Switch -18A32-SDS11 2-97 Receives inputs 

BAT B Light from switch S17 
on panel 1A18 in 
the C/M and 
inputs DBI to the 


computer 


AC INVERTER AC BUS Indicator Light 18A32-DS9 Receives inputs 
2 ON from switch S25 

- on panel 1A18 in 
the C/M 


AC INVERTER AC BUS Indicator Light 18A32-DS10 Receives inputs 
2 ON from switch S26 
on panel 1A18 in 

’ the C/M 


T-T-TP-V9NS 


AC INVERTER AC Indicator Light 18A32-DS11 2-97 Receives inputs 

BUS2ON — from switch S27 on 
panel 1A18 in 

the C/M 


Indicator Light 18A32-DS12 Receives inputs 


from switch S28 
on panel 1A18 in 
the C/M 


TVO-% 


Control or Display 


ON 


FREQUENCY 


AC INDICATORS BUS 
1 fA 


AC INDICATORS BUS 
1 6B 


AC INDICATORS BUS 
1 6C 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


18A32-DS13 


18A32-M1 


18A32-SDS12 


18A32-SDS13 


18A32-SDS14 


Function 


Receives inputs 


from switch S28 on 


panel 1A18 in 
the C/M 


Receives D/A 
from DCE 


Inputs DBI to the 
computer and 
receives inputs 
from switch S29 
on panel 1A18 in 
the C/M 


Inputs DBI to 
the computer 
and receives 
inputs from 
switch S29 on 
panel 1A18 in 
the C/M 


Inputs DBI to 
the computer 
and receives 
inputs from 
switch S29 on 
panel 1A18 in 
the C/M 


T-T-T?-VSNS 


Che-2 


Control or Display 


AC INDICATORS BUS 
2 GA 


AC INDICATORS BUS 
2 $B 


AC INDICATORS BUS 
2 £C 


S-BAND X PONDER 


Table 2-3, Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Light 


Panel and 
Component 
No. 


18A32-SDS15 


18A32-SDS16 


18A32-SDS17 


18A33-DS1 


Figure 


Number 


2-97 


Function 


Inputs DBI to 
the computer 
and receives 
inputs from 
switch S29 on 
panel 1A18 in 
the C/M 


Inputs DBI to 


- the computer 


and receives 
inputs from 
switch S29 on 
panel 1A18 in 
the C/M 


Inputs DBI to 

the computer 

and receives inputs 
from switch S29 

on panel 1A18 in 
the C/M 


Receives inputs 
from switch S1 
on C/M panel 
1A20 


T-I-TP-V9WS 


Table 2-3. Panel Components (Cont) 


Panel and 
Component _ Figure 


Control or Display Description No. Number Function 


S-BAND X PONDER Indicator Light 18A33-DS2 2-98 Receives inputs 
PWR AMPL from switch S1 
on C/M panel 1A20 


S-BAND PWR AMPL Indicator Light 18A33-DS3 Receives inputs 
HIGH from switch S2 
on C/M panel 1A20 


S-BAND PWR AMPL Indicator Light 18A33-DS4 Receives inputs 
LOW from switch S2 
! on C/M panel 1A20 


S-BAND OSC PRIM 18A33-DS5 


Indicator Light Receives inputs 
from switch S3 


on C/M panel 1A20 


S-BAND OSC SEC 18A33-DS6 


Indicator Light Receives inputs 
from switch S3 


on C/M panel 1A20 


S-BAND VOICE RNG 18A33-DS7 


Indicator Light Receives inputs 
from switch S4 


on C/M panel 1A20 


S-BAND VOICE RNG Indicator Light 18A33-DS8 Receives inputs 
ONLY from switch S4 
on C/M panel 1A20 


T-T-T?-VIWS 


VPC-S 


Control or Display 


S-BAND VOICE TAPE 


S-BAND VOICE 


ANALOG 


S-BAND VOICE TV 


S-BAND VOICE PLSS 


S-BAND EMERGE 


VOICE 


S-BAND EMERGE KEY 


UP-DATA S-BAND 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


- 18A33-Ds9 


18A33-DS10 


18A33-DS11 


18A33-DS12 


18A33-DS13 


18A33-DS14 


18A33-DS15 


Figure 


Number 


2-98 


Function 


Receives inputs 
from switch S5 
on C/M panel 1A20 


Receives inputs 
from switch S5 
on C/M panel 1A20 


Receives inputs 
from switch S6 
on C/M panel 1A20 


Receives inputs 
from switch S6 
on C/M panel 1A20 


Receives inputs 
from switch S7 
on C/M panel 1A20 


Receives inputs 
from switch 87 
on C/M panel 1A20 


Receives inputs 
from switch S8 
on C/M panel 1A20 


T-T-TP-V9WNS 


GhC-% 


Control or Display 


UP-DATA UHF 


S-BAND ANTENNA 
AUTO 


S-BAND ANTENNA 
UPPER 


S-BAND ANTENNA 
LOWER 
VHF-AM SQUELCH 


VHF-AM T/R 


VHF-AM REC 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A33-DS16 
18A33-DS17 
18A33-DS18 
18A33-DS19 
18A33-M1 

18A33-DS20 


18A33-DS21 


Figure 


Number 


2-98 


2-98 


2-98 


2-98 


Function 


Receives inputs 
from switch S8 
on C/M panel 1A20 


Receives inputs 
from switch S9 
on C/M panel 1A20 


Receives inputs 
from switch S9 
on C/M panel 1A20 


Receives inputs 
from switch S9 
on C/M panel 1A20 


Receives inputs 
from rheostat R1 
on C/M panel 1A20 


Receives inputs 
from switch $10 on 


C/M panel 1A20 


Receives inputs 
from switch S10 
on C/M panel 1A20 


T-T-T?-VOWS 


92-2 


Control or Display 


VHF-AM RCVR 1 
VHF-AM RCVR 2 
C-BAND PULSE 1 
C-BAND PULSE 2 
VHF-FM ON 
ee VHF-BCN 


RECOVERY HF ON 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A33-DS22 


18A33-DS23 


18A33-DS24 


18A33-DS25 


18A33-DS26 


18A33-DS27 


18A33-DS28 


Figure 


Number 


2-98 


Function 


Receives inputs 
from switch S11 
on C/M panel 1A20 


Receives inputs 
from switch S11 
on C/M panel 1A20 


Receives inputs 
from switch $12 
on C/M panel 1A20 


Receives inputs 
from switch S12 
on C/M panel 1A20 


Receives inputs 
from switch S13 
on C/M panel 1A20 


Receives inputs 
from switch S14 
on C/M panel 1A20 


Receives inputs 
from switch S15 
on C/M panel 1A20 


T-T-T?-VOWNS 


Lve-7 


Control or Display 


RECOVERY HF SSB 


RECOVERY HF BCN 


RECOVERY HF AM 


VHF ANTENNA UPPER 


VHF ANTENNA LOWER 


VHF ANTENNA 


RECOVERY 


TAPE RECORDER 
PLAY PCM 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A33-DS29 


18A33-DS30 


18A33-DS31 


18A33-DS32 


18A33-DS33 


18A33-DS34 


18A33-DS35 


Figure 
' Number 


2-98 


Function 


Receives inputs 
from switch S16 
on C/M panel 1A20 


Receives inputs 
from switch S16 
on C/M panel 1A20 


Receives inputs 
from switch S16 
on C/M panel 1A20 


Receives inputs 
from switch S26 
on C/M panel 1A20 


Receives inputs 
from switch S26 
on C/M panel 1A20 


Receives inputs 
from switch S26 
on C/M panel 1A20 


Receives inputs 
from switch 817 
on C/M panel 1A20 


T-T-T?-V9IWS 


8h2-2 


Control or Display 


TAPE RECORDER 
PLAY NORMAL 


TAPE RECORDER 
PLAY ANALOG 


TAPE RECORDER 
SPEED HIGH 


TAPE RECORDER 
SPEED NORMAL 


TAPE RECORDER SPEED 
LOW 


TAPE RECORDER 
RECORD 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A33-DS36 


18A33-DS37 


18A33-DS38 


18A33-DS39 


18A33-DS40 


18A33-DS41 


Figure 


Number 


2-98 


Function 


Receives inputs 
from switch S17 
on C/M panel 1A20 


Receives inputs 
from switch S17 
on C/M panel 1A20 


Receives inputs 
from switch S18 
on C/M panel 1A20 


Receives inputs 
from switch S18 
on C/M panel 1A20 


Receives inputs 
from switch S18 
on C/M panel 1A20 


Receives inputs 
from switch S19 
on C/M panel 
1A20 


T-T-T?-VOWNS 


642-72 


Control or Display 


TAPE RECORDER 


PLAY 


TAPE RECORDER FWD 


TAPE RECORDER REV 


POWER SCE ON 


POWER PMP ON 


TLM INPUTS PCM 


HIGH 


TLM INPUTS PCM LOW 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A33-DS42 


18A33-DS43 


18A33-DS44 


18A33-DS45 


18A33-DS46 


18A33-DS47 


18A33-DS48 


Figure 


‘Number 


2-98 


Function 


Receives inputs 
from switch 819 
on C/M panel -1A20 


Receives inputs 
from switch S20 


on C/M panel 1A20 


Receives inputs 
from switch S20 
on C/M panel 1A20 


Receives inputs 
from switch S21 
on C/M panel 1A20 


Receives inputs 
from switch S22 
on C/M panel 1A20 


Receives inputs 
from switch S23 on 
C/M panel 1A20 


Receives inputs 
from switch S23 
on C/M panel 1A20 


T-T-T?-V9WS 


0SZ-2 


Control or Display 


TLM INPUTS 
ANALOG 1 


TLM INPUTS 
ANALOG 2 


TLM INPUTS BIO 
MED 1 


TLM INPUTS BIO 
MED 2 


TLM INPUTS BIO 
MED 3 


Hy; TANK TEMP 
Hy TANK PRESS 


PRESSURE FUEL 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator 


Indicator 


Indicator 


Panel and 
Component 
No. 


18A33-DS49 


18A33-DS50 


18A33-DS51 


18A33-DS52 


18A33-DS53 


18A34-M1A 


18A34-M1B 


18A34-M2A 


Figure 


Number 


2-98 


Function 


Receives inputs 
from switch S24 
on C/M panel 1A20 


Receives inputs 
from switch S24 
on C/M panel 1A20 


Receives inputs 
from switch S25 
on C/M panel 1A20 


Receives inputs 
from switch S25 
on C/M panel 1A20 


Receives inputs 
from switch S25 
on C/M panel 1A20 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


T-T-1?-V9WS 


TS2-Z 


Control or Display 


PRESSURE OX 
PRESSURE ENG 
INLET FUEL 


PRESSURE ENG 
INLET OX 


SPS ENGINE 
INJECTION VALVE 

Al 

SPS ENGINE 
INJECTION VALVE A 2 


SPS ENGINE 
INJECTION VALVE B 3 


SPS ENGINE 
INJECTION VALVE B 4 


UNBALANCE 


Table 2-3. Panel Components (Cont) 


Description 


Indicator 


Indicator 


Indicator 


Indicator 


Indicator 


Indicator 


Indicator 


Indicator 


Panel and 
Component 
No. 
18A34-M2B 
18A34-M3A 


18A34-M3B 


18A34-M4 


18A34-M5 


18A34-M6 


18A34-M7 


18A34-M8 


Figure 


Number 


2-99 


2-99 


2-99 


2-99 


Function 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


Receives D/A 
from DCE 


T-T-T?-VOWS 


CS2-2 


Control or Display 


OXID QTY (X20) 
FUEL QTY (X10) 


SPS TANK PRESS Hy 
SPS TANK PRESS NoA 
SPS TANK PRESS NoB 


SPS HELIUM AUTO 


SPS HELIUM ON 


Table 2-3. Panel Components (Cont) 


Description 


Digital Indicator 


Digital Indicator 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A34-M9 


18A34-M10 


18A34-SDS1 


18A34-SDS2 


18A34-SDS3 


18A34-DS1 


18A34-DS2 


Figure 
Number 


2-99 


2-99 


2-99 


Function 


Receives DWOD 
from DCE 


Receives DWOD 
from DCE 


Receives inputs 
from switch S27 
on C/M panel 
1A20 


Receives inputs 
from switch 827 
on C/M panel 1A20 


Receives inputs 
from switch S27 
on C/M panel 1A20 


Receives inputs 
from switch 828 
on C/M panel 1A20 


Receives inputs 
from switch S28 | 
on C/M panel 1A20 


T-T-1?-V9NS 


€S0-@ 


Control or Display 


SPS HELIUM AUTO 


SPS HELIUM ON 


OXIDE FLOW INCREASE 


OXIDE FLOW DECREASE 


OXIDE FLOW INCREASE 


OXIDE FLOW NORMAL 


OXIDE FLOW DECREASE 


VALVE PRI 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


18A34-DS3 


18A34-DS4 


18A34-DS5 


18A34-DS6 


18A34-DS7 


18A34-DS8 


18A34-DS9 


18A34-DS10 


Figure 


Number 


2-99 


Function 


Receives inputs 
from switch S29 
on C/M panel 1A20 


Receives inputs 
from switch S829 
on C/M panel 1A20 


Receives DBO 
from DCE 


Receives DBO 
from DCE 


Receives inputs 
from switch S104 
on C/M panel 1A20 


Receives inputs 
from switch S104 
on C/M panel 1A20 


Receives inputs 
from switch $104 
on C/M panel 1A20 


Receives inputs 
from switch S103 
on C/M panel 1A20 


T-T-TP-V9WNS 


vS2-2 


Control or Display 


VALVE SEC 


TEST 


AUTO 


TEST 


SENSOR PRI 


SENSOR NORM 


SENSOR AUX 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


'18A34-DS11 


18A34-DS12 


18A34-DS13 


18A34-DS14 


18A34-DS15 


18A34-DS16 


18A34-DS17 


Figure 
Number 


2-99 


2-99 


2-99 


2-99 


Function 


Receives inputs 
from switch S103 
on C/M panel 1A20 


Receives inputs 
from switch S101 
on C/M panel 1A20 


Receives inputs 
from switch S101 
on C/M panel 1A20 


Receives inputs 
from switch S101 
on C/M panel 1A20 


Receives inputs 
from switch S104 
on C/M panel 1A20 


Receives inputs 
from switch 8104 
on C/M panel 1A20 


Receives inputs 
from switch S104 
on C/M panel 1A20 


T-T-TP-V9NS 


GS2-2 


Control or Display 


FUEL CELL 1 - CIR & 
SEP MOTORS 


FUEL CELL 1 - Hg & Op 
VALVE 


FUEL CELL 1 - BUS 
CONT 


FUEL CELL 1 - PURGE 


FUEL CELL 2 -CIR& 
SEP MOTORS 


FUEL CELL 2 - Hy & Oo 
VALVE 


FUEL CELL 2 - BUS 
CONT 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


19A1-SDS1 
19A1-SDS2 
19A1-SDS3 
19A1-SDS4 
19A1-SDS5 
19A1-SDS6 


19A1-SDS7 


Figure 


Number 


2-100 


Function 


Controls circuit 
breaker CBl1 on 
CM panel 1A22 


Controls circuit 
breaker CB2 on 
CM panel 1A22 


Controls circuit 
breaker CB3 on 
CM panel 1A22 


Controls circuit 
breaker CB4 on 
CM panel 1A22 


Controls circuit 
breaker CB5 on 
CM panel 1A22 


Controls circuit 
breaker CB6 on 
CM panel 1A22 


Controls circuit 
breaker CB7 on 
CM panel 1A22 


T-T-1?-V9WS 


9S2-Z 


Control or Display 


FUEL CELL 2 - PURGE 
FUEL CELL 3 - CIR & 
SEP MOTORS 

FUEL CELL 3 - Hg & O» 
FUEL CELL 3 - BUS 
CONT 

FUEL CELL 3 - PURGE 


INVERTER CONTROL - 1 


INVERTER CONTROL. - 2 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


19A1-SDS8 


19A1-SDS9 


19A1-SDS10 


19A1-SDS11 


19A1-SDS12 


19A1-SDS13 


19A1-SDS14 


Figure 


Number 


2-100 


Function 


Controls circuit 
breaker CB8 on 
CM panel 1A22 


Controls circuit 
breaker CB9 on 
CM panel 1A22 


Controls circuit 
breaker CB10 on 
CM panel 1A22 


Controls circuit 
breaker CB11 on 
CM panel 1A22 


Controls circuit 
breaker CB12 on 
CM panel 1A22 


Controls circuit 
breaker CB13 
on CM panel 1A22 


Controls circuit 
breaker CB14 
on CM panel 1A22 


T-T-TP-VIWNS 


LG-@ 


Control or Display 


INVERTER CONTROL - 3 


MASTER EVENT SEQ 
CONT - A ARM - BATA 


MASTER EVENT SEQ 
CONT - ARM B - BAT B 


MASTER EVENT SEQ 
CONT - A LOGIC - BATA 


MASTER EVENT SEQ 
CONT - LOGIC B - BAT B 


DC SNSR SIG - MNA 


DC SNSR SIG - MNB 


Description No. 


Table 2-3, Panel Components (Cont) 


Panel and 


Component Figure 


Indicator Switch 2-100 


Light 


19A1-SDS15 


Indicator Switch 19A1-SDS16 


Light 


Indicator Switch 
Light 


19A1-SDS17 


Indicator Switch 19A1-SDS18 


Light 


Indicator Switch 19A1-SDS19 


Light 


Indicator Switch 19A1-SDS20 


Light 


Indicator Switch 19A1-SDS21 


Light 


Number 


Function 


Controls circuit 
breaker CB15 on 
CM panel 1A22 


Controls circuit 
breaker CB16 
on CM panel 1A22 


Controls circuit 
breaker CB17 on 
CM panel 1A22 


Controls circuit 
breaker CB18 on 
CM panel 1A22 


T-T-1T?-V9ONS 


Controls circuit 
breaker CB19 
on CM panel 1A22 


Controls circuit 
breaker CB20 
on CM panel 1A22 


Controls circuit 
breaker CB21 on 
CM panel 1A22 


892-2 


Control or Display 


CENTRAL TIMING 
SYS - MNA 


CENTRAL TIMING 
SYS - MNB 


SPARE 


SCIEN EQUIP, SEB 1 


SCIEN EQUIP, SEB 2 


BAT RLY BUS - BAT A 


BAT RLY BUS - BAT B 


Table 2-3. Panel Components (Cont) 


Description 
Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 
Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


19A1-SDS22 


19A1-SDS23 


19A1-SDS24 


19A1-SDS25 


19A1-SDS26 


19A1-SDS27 


19A1-SDS28 


Figure 


Number 


2-100 


Function 


Controls circuit 
breaker CB22 on 
CM panel 1A22 


Controls circuit 
breaker CB23 on 
CM panel 1A22 


Not used at this time 


Controls circuit 
breaker CB24 on 
CM panel 1A22 


Controls circuit 
breaker CB25 on 
CM panel 1A22 


Controls circuit 
breaker CB26 on 
CM panel 1A22 


Controls circuit 
breaker CB27 on 
CM panel 1A22 


T-T-1T?-VONS 


692-2 


Control or Display 


BATTERY CHARGER - 
BAT A CHGE 


BATTERY CHARGER - 
BAT B CHGE 


BATTERY CHARGER- 
MNA 


BATTERY CHARGER - 
MNB 


BATTERY CHARGER- AC 
PWR 


TELECOMMUNICATIONS, 
GROUP - 1 


TELECOMMUNICATIONS, 
GROUP - 2 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


19A1-SDS29 
19A1-SDS30 
19A1-SDS31 
19A1-SDS32 
19A1-SDS33 
19A1-SDS34 


19A1-SDS35 


Figure 


Number 


2-100 


Function 


Controls circuit 
breaker CB28 on 
CM panel 1A22 


Controls circuit 
breaker CB29 on 
CM panel 1A22 


Controls circuit 
breaker CB30 on 
CM panel 1A22 


Controls circuit 
breaker CB31 on 
CM panel 1A22 


Controls circuit 
breaker CB32 on 
CM panel 1A22 


Controls circuit 
breaker CB33 on 
CM panel 1A22 


Controls circuit 
breaker CB34 on 
CM panel 1A22 


T-I-TP-VOWNS 


09%-2% 


Control or Display 


TELECOMMUNICATIONS, 
GROUP - 3 


TELECOMMUNICATIONS, 
GROUP - 4 


TELECOMMUNICATIONS, 
GROUP - 5 


TELECOMMUNICATIONS 
PCM TLM 


TELECOMMUNICATIONS 
SIG COND S BAND PA 


SCIEN EQUIP HATCH 


ECS H,O MNA 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light . 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


19A1-SDS36 


19A1-SDS37 


19A1-SDS38 


19A1-SDS39 


19A1-SDS40 


19A1-SDS41 


19A1-SDS42 


Figure 


Number 


2-100 


Function 


Controls circuit 
breaker CB35 on 
CM panel 1A22 


Controls circuit 
breaker CB36 on 
CM panel 1A22 


Controls circuit 
breaker CB37 on 
CM panel 1A22 


Controls circuit 
breaker CB38 on 
CM panel 1A22 


Controls circuit 
breaker CB39 on 
CM panel 1A22 


Controls circuit 
breaker CB40 on 
CM panel 1A22 


Controls circuit 
breaker CB41 on 
CM panel 1A22 


T-T-T?-VOWNS 


T93-2@ 


Control or Display 


ECS ACCUM MNB 


GAS ANAL AC 1 


GUIDANCE & 
NAVIGATION, IMU 
HTR - MNA 


GUIDANCE & 
NAVIGATION, IMU 
HTR - MNB 


GUIDANCE & 
NAVIGATION IMU MNA 


GUIDANCE & 
NAVIGATION IMU MNB 


GUIDANCE & 
NAVIGATION 
COMPUTER MNA 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


19A1-SDS43 


19A1-SDS44 


19A1-SDS45 


19A1-SDS46 


19A1-SDS47 


19A1-SDS48 


19A1-SDS49 


Figure 


Number 


2-100 


Function 


Controls circuit 
breaker CB42 on 
CM panel 1A22 


Controls circuit 
breaker CB43 on 
CM panel 1A22 


Controls circuit 
breaker CB44 on 
CM panel 1A22 


Controls circuit 
breaker CB45 on 
CM panel 1A22 


Controls circuit 
breaker CB46 on 
CM panel 1A22 


Controls circuit 
breaker CB47 on 
CM panel 1A22 


Controls circuit 
breaker CB48 on 
CM panel 1A22 


T-I-1T?-V9OWNS 


Table 2-3. Panel Components (Cont) 


792-% 


Panel and 
Component Figure 
Description No. Number Function 


Control or Display 


GUIDANCE & Indicator Switch 19A1-SDS50 Controls circuit 
NAVIGATION Light breaker CB49 on 
COMPUTER MNB CM panel 1A22 


GUIDANCE & Indicator Switch 19A1-SDS51 Controls circuit 
NAVIGATION OPTICS Light breaker CB50 on 
MNA CM panel 1A22 


GUIDANCE & Indicator Switch 19A1-SDS52 Controls circuit 
NAVIGATION OPTICS Light breaker CB51 on 
MNB CM panel 1A22 


GUIDANCE & Indicator Switch 19A1-SDS53 Controls circuit 
NAVIGATION, VIEWER Light breaker CB52 on 
AC 1 CM panel 1A22 


GUIDANCE & Indicator Switch 19A1-SDS54 "2-100 Controls circuit 
NAVIGATION, VIEWER Light breaker CB53 on 
AC 2 CM panel 1A22 


ECS CABIN AIR FAN Indicator Switch 19A1-SDS55 Controls circuit 
AC 1 GA Light breaker CB54 on 
CM panel 1A22 


ECS CABIN AIR FAN 
AC 1 $B 


Indicator Switch 19A1-SDS56 2-100 Controls circuit 
Light breaker CB55 on 
CM panel 1A22 


T-T-TP-V9IWNS 


€92-Z 


Control or Display 


ECS CABIN AIR FAN 
AC 1 fC 


ECS CABIN AIR FAN 
AC 2 OA 


ECS CABIN AIR FAN 
AC 2 $B 


ECS CABIN AIR FAN 
AC 2 6C 


INSTRUMENTS, ESS MNA 


INSTRUMENTS, ESS MNB 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


19A1-SDS57 
19A1-SDS58 
19A1-SDS59 
19A19-SDS60 
19A1-SDS61 


19A1-SDS62 


Figure 


Number 


2-100 


2-100 


i 


2-100 


2-100 


Function 


Controls circuit 
breaker CB56 on 
CM panel 1A22 


Controls circuit 
breaker CB57 on 
CM panel 1A22 


Controls circuit 
breaker CB58 on 
CM panel 1A22 


Controls circuit 
breaker CB59 on 
CM panel 1A22 


Controls circuit 
breaker CB60 on 
CM panel 1A22 


Controls circuit 
breaker CB61 on 
CM panel 1A22 


T-I-T?-V9ONS 


b9t-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


INSTRUMENTS, NON ESS Indicator Switch 19A1-SDS63 2-100 Controls circuit 
BUS Light breaker CB62 on 
CM panel 1A22 


INSTRUMENTS, NON ESS Indicator Switch 19A1-SDS64 2-100 Controls circuit 
Light breaker CB63 on 
CM panel 1A22 


INSTRUMENTS, PAM Indicator Switch 19A1-SDS65 2-100 Controls circuit 
XMTR, NON ESS Light breaker CB64 on 
CM panel 1A22 


T-T-TP-V9NS 


INSTRUMENTS, SCIEN Indicator Switch 19A1-SDS66 2-100 Controls circuit 
Light breaker CB65 on 
’ CM panel 1A22 


ECS GLYCOL PUMPS Indicator Switch 19A1-SDS67 2-100 Controls circuit 
AC 196A. Light breaker CB66 on 
CM panel 1A22 


ECS GLYCOL PUMPS Indicator Switch 19A1-SDS68 Controls circuit 
AC 1 $B Light breaker CB67 on 
CM panel 1A22 


ECS GLYCOL PUMPS Indicator Switch 19A1-SDS69 Controls circuit 
AC 1 6C Light breaker CB68 on 
CM panel 1A22 


G9Z-Z% 


Control or Display 


ECS GLYCOL PUMPS 
AC 2 GA 


ECS GLYCOL PUMPS 
AC 2 6B 


ECS GLYCOL PUMPS 
AC 2 §C 


ECS TRANSDUCER, 
WASTE & POT H,0, MNA 


ECS TRANSDUCER, 
WASTE & POT H,0, MNB 


ECS TRANSDUCER, 1 
PRESS GROUP, MNA 


ECS TRANSDUCER, 1 
PRESS GROUP, MNB 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 


Description No. 


Indicator Switch 19A1-SDS70 
Light 


Indicator Switch 19A1-SDS71 
Light 


Indicator Switch 19A1-SDS72 
Light 


Indicator Switch 19A1-SDS73 
Light 


Indicator Switch 19A1-SDS74 
Light 


Indicator Switch 19A1-SDS75 
Light 


Indicator Switch 19A1-SDS76 
Light 


Function 


Controls circuit 
breaker CB69 on 
CM panel 1A22 


Controls circuit 
breaker CB70 on 
CM panel 1A22 


Controls circuit 
breaker CB71 on 
CM panel 1A22 


Controls circuit 
breaker CB72 on 
CMpanel 1A22 


Controls circuit 
breaker CB73 on 
CM panel 1A22 


Controls circuit 
breaker CB74 on 
CM panel 1A22° 


Controls circuit 
breaker CB75 on 
CM panel 1A22 


() 


T-T-T?-V9IWS 


997-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Description No, Number Function 


Control or Display 


ECS TRANSDUCER, Indicator Switch 19A1-SDS77 2-100 Controls circuit 
PRESS GROUP 2, MNA Light breaker CB76 on 
CM panel 1A22 


ECS TRANSDUCER, Indicator Switch 19A1-SDS78 2-100 Controls circuit 
PRESS GROUP 2, MNB Light breaker CB77 on 
CM panel 1A22 


ECS TRANSDUCER, Indicator Switch 19A1-SDS79 2-100 Controls circuit 
TEMP, MNA Light breaker CB78 on 
CM panel 1A22 


ECS TRANSDUCER, Indicator Switch 19A1-SDS80 2-100 Controls circuit 
TEMP, MNB Light breaker CB79 on 
CM panel 1A22 


T-T-1?-V9ONS 


Indicator Switch 19A1-SDS81 2-100 Not used at 
Light this time 


SPARE 


SPARE Indicator Switch 19A1-SDS82 2-100 Not used at 
Light this time 


SPARE 


Indicator Switch 19A1-SDS83 2-100 Not used at 
Light this time 


SPARE Indicator Switch 19A1-SDS84 2-100 Not used at 
Light this time 


L9Z-% 


Control or Display 


ENVIRONMENTAL CON- 
TROL SYSTEM, AC 1 - 
SUIT COMPRESSORS iA 


ENVIRONMENTAL CON- 
TROL SYSTEM, AC 1 - 
SUIT COMPRESSORS $B 


ENVIRONMENTAL CON- 
TROL SYSTEM, AC 1 - 
SUIT COMPRESSOR §C 


ENVIRONMENTAL CON- 
TROL SYSTEM - SUIT 
COMPRESSOR AC 2 §A 


ENVIRONMENTAL CON- 
TROL SYSTEM - SUIT 
COMPRESSOR AC 2 $B 


ENVIRONMENTAL CON- 
TROL SYSTEM - SUIT 
COMPRESSOR AC 2 §C 


1 CRYOGENIC TANK 
FAN MOTORS, AC 1, fA 


Description No. 


Table 2-3. Panel Components (Cont) 


Panel and 
Component _—__ Figure 


Indicator Switch 19A1-SDS85 2-100 


Light 


Indicator Switch 
Light 


19A1-SDS86 2-100 


Indicator Switch 
Light 


19A1-SDS87 


Indicator Switch 
Light 


19A1-SDS88 


Indicator Switch 19A1-SDS89 


Light 


Indicator Switch 19A1-SDS90 


Light 


Indicator Switch 
Light 


19A1-SDS91 


Number 


Function 


Controls circuit 
breaker CB80 on 
CM panel 1A22 


Controls circuit 
breaker CB81 on 
CM panel 1A22 


Controls circuit 
breaker CB82 on 
CM panel 1A22 


Controls circuit 
breaker CB83 on 
CM panel 1A22 


Controls circuit 
breaker CB84 on 
CM panel 1A22 


Controls circuit 
breaker CB85 on 
CM panel 1A22 


Controls circuit 
breaker CB86 on 
CM panel 1A22 


T-T-T?-VONS 


892-2 


Control or Display 


1 CRYOGENIC TANK 
FAN MOTORS, AC 1, $B 


1 CRYOGENIC TANK 
FAN MOTORS, AC 1, fC 


CRYOGENIC TANK 
FAN MOTORS - 2, 
AC 2, fA 


CRYOGENIC TANK 
FAN MOTORS - 2, 
AC 2, 6B 


CRYOGENIC TANK 
FAN MOTORS - 2, 
AC 2, OC 


ENVIRONMENTAL CON- 
TROL SYSTEM, AC 1 
RADIATOR, 1A 


Description No. 


Table 2-3. Panel Components (Cont) 


Panel and 


Component Figure 


Indicator Switch 19A1-SDS92 2-100 


Light 


Indicator Switch 19A1-SDS93 


Light 


Indicator Switch 
Light 


19A1-SDS94 


Indicator Switch 
Light 


19A1-SDS95 


Indicator Switch 
Light 


19A1-SDS96 


Indicator Switch 19A1-SDS97 


Light 


Number 


Function 


Controls circuit 
breaker CB87 on 
CM panel 1A22 


Controls circuit 
breaker CB88 on 
CM panel 1A22 


Controls circuit 
breaker CB89 on 
CM panel 1A22 


Controls circuit 
breaker CB90 on 
CM panel 1A22 


Controls circuit 
breaker CB91 on 
CM panel 1A22 


Controls circuit 
breaker CB92 on 
CM panel 1A22 


T-T-TP-VOWS 


692-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. ' Number Function 


ENVIRONMENTAL CON- Indicator Switch 19A1-SDS98 2-100 Controls circuit 
TROL SYSTEM, AC 1 Light breaker CB93 on 
RADIATOR, 2B CM panel 1A22 


ENVIRONMENTAL CON- Indicator Switch 19A1-SDS99 2-100 Controls circuit 
TROL SYSTEM, RADIATOR Light breaker CB94 on 
AC 2, 1B CM panel 1A22 


ENVIRONMENTAL CON- _Indicator Switch 19A1-SDS100 2-100 Controls circuit 
TROL SYSTEM, RADIATOR Light breaker CB95 on 
AC 2, 2A | CM panel 1A22 


ENVIRONMENTAL CON- Indicator Switch 19A1-SDS101 Controls circuit 
TROL SYSTEM, POT H,O Light breaker CB96 on 
HTR, MNA CM panel 1A22 


ENVIRONMENTAL CON- Indicator Switch 19A1-SDS102 Controls circuit 
TROL SYSTEM, POT H,O Light breaker CB97 on 
HTR, MNB CM panel 1A22 


CRYOGENIC SYS TK Indicator Switch 19A1-SDS103 Controls circuit 
HTRS, Ho, 1 MNA Light breaker CB98 on 
CM panel 1A22 


CRYOGENIC SYS TK Indicator Switch 19A1-SDS104 Controls circuit 
HTRS, Ho, 2 MNB Light breaker CB99 on 
CM panel 1A22 


T-T-T?-VOWS 


OLZ-Z 


Control or Display 


CRYOGENIC SYS TK HTRS, 


Oy, 1 MNB 


CRYOGENIC SYS TK 


HTRS, Oo, 2 MNB 


CRYOGENIC SYS, 1 CTY 
AMPL 2 - §C - AC 1 


CRYOGENIC SYS, 1 CTY 
AMPL 2 - @C - AC 2 


FUEL CELL PUMP 1 AC 1 


FUEL CELL PUMP 1 AC 2 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


19A1-SDS105 


19A1-SDS106 


19A1-SDS107 


19A1-SDS108 


19A3-DS1 


19A3-DS2 


Figure 


Number 


2-100 


Function 


Controls circuit 
breaker CB100 on 
CM panel 1A22 


Controls circuit 
breaker CB101 on 
CM panel 1A22 


Controls circuit 
breaker CB102 on 
CM panel 1A22 


Controls circuit 
breaker CB103 on 
CM panel 1A22 


Receives inputs 
from switch S1 on 
panel 1A22 in the 
C/M 


Receives inputs 
from switch S1 on 
panel 1A22 in 

the C/M 


T-T-T?-V9NS 


TLO-@ 


Control or Display 


FUEL CELL PUMP 2 AC1 


FUEL CELL PUMP 2 AC2 


FUEL CELL PUMP 3 AC1 


FUEL CELL PUMP 3 AC2 


MAIN BUS TIE BAT A & C 


MAIN BUS TIE AUTO 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


19A3-DS3 


19A3-DS4 


19A3-DS5 


19A3-DS6 


19A3-DS9 


19A3-DS10 


Figure 


Number 


2-101 


2-101 


Function 


Receives inputs 
from switch S2 on 
panel 1A22 in 

the C/M ' 


Receives inputs 
from switch S2 on 
panel 1A22 in 

the C/M 


Receives inputs 
from switch S3 
on panel 1A22 in 


the C/M 


Receives inputs 
from switch S3 on 
panel 1A22 in 

the C/M 


Receives inputs 
from switch S5 on 
panel 1A22 in 

the C/M 


Receives inputs 
from switch S5 on 
panel 1A22 in the 
C/M 


T-T-T?-V9NS 


CLE-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


MAIN BUS TIE BAT B&C Indicator Light 19A3-DS7 2-101 Receives inputs 
from switch S4 on 
panel 1A22 in the 
C/M 


MAIN BUS TIE AUTO Indicator Light 19A3-DS8 Receives inputs 
from switch S4 on 
panel 1A22 in the 
C/M 


BAT CHGR AC 1 Indicator Light 19A3-DS11 Receives inputs 
from switch S6 on 
panel 1A22 in the 
C/M 


T-I-T?-V9NS 


BAT CHGR AC 2 Indicator Light 19A3-DS12 Receives inputs 
from switch S6 on 
panel 1A22 in the 
C/M 


NON ESS BUS MNA Indicator Light 19A3-DS13 Receives inputs 
from switch S7 on 
panel 1A22 in the 
C/M 

{ 

NON ESS BUS MNB Indicator Light 19A3-DS14 Receives inputs 
from switch S7 on 
panel 1A22 in the 
C/M 


Control or Display 


G&N VIEWER AC 1 


G&N VIEWER AC 2 


TELCOM ESS AC 1 


TELCOM ESS AC 2 


€LZ-% 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


19A3-DS15 


19A3-DS53 


19A3-DS16 


19A3-DS17 


19A3-DS18 


Figure 


Number 


2-101 


Function 


Receives inputs 
from switch S8 
on panel 1A22 in 
the C/M 


Receives input 
when astronaut 
plugs into this 

communication 
set 


Receives inputs 
from switch S8 
on panel 1A22 in 
the C/M 


Receives inputs 
from switch S9 on 
panel 1A22 in the 
C/M 


Receives inputs 
from switch S9 on 
panel 1A22 in the 
C/M 


T-T-TP-VOWS 


VLE-Z 


Control or Display 


TELCOM NON ESS AC 1 


TELCOM NON ESS AC 2 


C/W LAMP TEST 1 


C/W LAMP TEST 2 


FLOODLIGHTS 
SECONDARY ON 


FLOODLIGHTS PRIMARY 


Fable 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator 


Panel and 
Component 
No, 


- 19A3-DS19 


19A3-DS20 


19A3-DS21 


19A3-DS22 


19A3-DS19 


19A3-M1 


Figure 


Number 


2-101 


2-101 


2-101 


2+101 


2-101 


2-101 


Function 


Receives inputs 
from switch S10 
on panel 1A22 in 
the C/M 


Receives inputs 
from switch S10 
on panel 1A22 in 
the C/M 


Receives inputs 
from switch S7 
on panel 1A23 in 
the C/M 


Receives inputs 
from switch S7 
on panel 1A23 in 
the C/M 


Receives inputs 
from cabinet 
35A1A6A17 pin 16 


Receives inputs 
from cabinet 
35A1A6A13 pin 17 


T-T-T?-VIWS 


GLZ-% 


Control or Display 


POWER PTT 


POWER VOX 


S-BAND T/R 


S-BAND REC 


HF T/R 


HF REC 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 


19A3-DS24 


19A3-DS25 


19A3-DS26 


19A3-DS27 


19A3-DS28 


19A3-DS29 


Figure 


Number 


2-101 


2-101 


2-101 


2-101 


Function 


Receives inputs 
from switch S5 
on panel 1A23 in 
the C/M 


Receives inputs 
from switch 85 
on panel 1A23 in 
the C/M 


Receives inputs 
from switch S1 
on panel 1A23 in 
the C/M 


Receives inputs 
from switch S1 
on panel 1A23 in 
the C/M 


Receives inputs 
from switch S2 
on panel 1A23 in 
the C/M 


Receives inputs 
from switch S2 
on panel 1A23 in 
the C/M 


T-T-Tv-VIWS 


9L2-Z 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Description No. Number Function 


Control or Display 


VHF AM T/R Indicator Light 19A3-DS30 2-101 Receives inputs 
from switch $3 

on panel 1A23 in 

the C/M 


VHF AM REC 19A3-DS31 


Indicator Light Receives inputs 
from switch S3 
on panel 1A23 in 


the C/M 


INTERCOM T/R Indicator Light 19A3-DS32 2-101 Receives inputs 
from switch S4 

on panel 1A23 in 

the C/M 


T-T-T?-V9NS 


INTERCOM REC Indicator Light 19A3-DS33 2-101 Receives inputs 
4 from switch S4 
on panel 1A23 in 


the C/M 


VOX SENS Indicator 19A3-M1 2-101 Receives inputs 
from potentiometer 

A1A4A7R16 in 

cabinet 39 


INTERCOM BALANCE 


Indicator 19A3-M2 Receives inputs 
from potentiometer 
A1A4A8R5 in 


cabinet 39 


LLO-@ 


Control or Display 


VOLUME 


SUIT COMPRESSOR 
COMP 1 AC 2 


SUIT COMPRESSOR 
COMP 1 AC 1 


SUIT COMPRESSOR OFF 


SUIT COMPRESSOR 
COMP 2 AC 1 


SUIT COMPRESSOR 
COMP 2 AC 2 


Table 2-3. Panel Components (Cont) 


Description 


Indicator 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 


Component Figure 


No. . Number 


19A3-M3 2-101 


19A3-DS35 


19A3-DS36 


19A3-DS37 


19A3-DS38 


19A3-DS39 


the C/M 


Function 


Receives inputs 
from potentiometer 
A1A4A7R13 in 
cabinet 39 


Receives inputs 
from switch S1 
on panel 1A21 in 


Receives inputs 
from switch Sl 


on panel 1A21 
in the C/M 


T-T-T?-VOWNS 


Receives inputs 
from switch $1 
on panel 1A21 in 
the C/M 


Receives inputs 
from switch S1 
on panel 1A21 in 
the C/M 

| 
Receives inputs 
from switch $1 on 
panel 1A21 in 
the C/M 


8L2-% 


Control or Display 


ECS GLYCOL PUMP 1 
AC 2 


ECS GLYCOL PUMP 1 
AC 1 


ECS GLYCOL OFF 


ECS GLYCOL PUMP 2 
AC 1 


ECS GLYCOL PUMP 2 
AC 2 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component 


_ No. 


19A3-DS40 


19A3-DS41 


19A3-DS42 


19A3-DS43 


19A3-DS44 


Figure 


Number 


2-101 


Function 


Receives inputs 
from switch S2 
on panel 1A21 in 
the C/M 


Receives inputs 
from switch S2 
on panel 1A21 in 
the C/M 


Receives inputs 
from switch S2 
on panel 1A21 
in the C/M 


Receives inputs 
from switch S2 
on panel 1A21 in 
the C/M 


Receives inputs 
from switch S2 
on panel 1A21 in 
the C/M 


T-T-T?-V9ONS 


612-2 


Control or Display 


CABIN AIR FAN 1 ON 


CABIN AIR FAN 2 ON 


POT HO HEATER MNA 


POT HO HEATER MNB 


ECS RADIATOR 1 A 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


19A3-DS45 


Panel and 
Component 
No. 


19A3-DS46 


19A3-DS47 


19A3-DS48 


19A3-DS49 


Figure 


Number 


2-101 


Function 


Receives inputs 
from switch-S3 
on panel 1A21 in 
the C/M 


Receives inputs 
from switch S4 
on panel 1A21 
in the C/M 


Receives inputs 
from switch S5 
on panel 1A25 in 
the C/M 


Receives inputs 
from switch S5 
on panel 1A21 in 
the C/M 


Receives inputs 
from switch S6 
on panel 1A21 in 
the C/M 


T-T-T?-VIWS 


082-2 


Control or Display 


ECS RADIATOR 1 B 


ECS RADIATOR 2 A 


ECS RADIATOR 2 B 


RCS HEATERS A MNB 


RCS HEATERS B MNA 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Switch 


Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


19A3-DS50 


19A3-DS51 


19A3-DS52 


19A10-SDS1 


19A10-SDS2 


Figure 


Number 


2-101 


2-101 


2-101 


2-102 


2-102 


Function 


Receives inputs 
from switch S7 
on panel 1A21 in 
the C/M 


Receives inputs 
from switch S8 
on panel 1A21 in 
the C/M 


Receives inputs 
from switch S9 
on panel 1A21 in 
the C/M 


Receives inputs 
from CB1 on 
panel 1A21 in 
the C/M 


Receives inputs 
from CB2 on 
panel 1A21 in 
the C/M 


T-I-T?-VOWS 


T82-% 


Control or Display 


RCS HEATERS C MNB 


RCS HEATERS D MNA 


SNSR UNIT DC BUS A 


SNSR UNIT DC BUS B 


SNSR UNIT AC BUS 1 


Table 2-3. Panel Components (Cont) 


Panel and 
Component ._—Sst‘:‘ Figure 


Description No. Number 


Indicator Switch 19A10-SDS3 2-102 
Light 


Indicator Switch 19A10-SDS4 
Light 


Indicator Switch 19A10-SDS5 
Light 


Indicator Switch 19A10-SDS6 
Light 


Indicator Switch 19A10-SDS7 
Light 


Function 


Receives inputs 
from CB3 on 
panel 1A21 in 
the C/M 


Receives inputs 
from CB4 on 
panel 1A21 in 
the C/M 


Receives inputs 
from CB5 on 
panel 1A21 in 
the C/M 


Receives inputs 
from CB6 on 
panel 1A21 in 
the C/M 


Receives inputs 
from CB7 on 
panel 1A21 in 
the C/M 


T-T- Ty-V9WS 


C8S-2 


Control or Display 


SNSR UNIT AC BUS 2 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


19A10-SDS8 


19A10-SDS9 


19A10-SDS10 


19A10-SDS11 


19A10-SDS12 


19A10-SDS13 


19A10-SDS14 


19A10-SDS15 


Figure 


Number 


2-102 


2-102 


2-102 


2-102 


2-102 


2-102 


2-102 


2-102 


Function 


Receives inputs 
from CB8 on 
panel 1A21 in 
the C/M 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


T-T-T?-V9INS 


€82-% 


Control or Display 


SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

LAMP TEST 
DIGITAL COMPUTER 


A POWER ON 


DIGITAL COMPUTER 
A HALT 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Pushbutton Switch 


Indicator Light 


Indicator Light 


Panel and 
Component 
No. 
19A10-SDS16 
19A10-SDS17 
19A10-SDS18 
19A10-SDS19 
19A10-SDS20 
20A1-S1 


20A1-DS1 


20A1-DS2 


Figure 


Number 


2-102 


2-102 


2-102 


2-102 


2-102 


2-103 


2-103 


Function 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


Not used at 
this time 


Receives inputs 
from computer A 
pin 3J164-01 


Receives inputs 
from computer A 
pin 3J164-02 


T-I-TP-VOWNS 


¥82-Z 


Control or Display 


PAPER TAPE READER 
ON LINE 


PAPER TAPE PUNCH 
ON LINE 


TYPEWRITER 1 ON 
LINE 


DIGITAL COMPUTER 
B POWER ON 


DIGITAL COMPUTER 
B HALT 


PAPER TAPE READER 
PUNCH ON LINE 


PAPER TAPE READER 
PUNCH ON LINE 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Panel and 
Component Figure 


No. Number 


-20A1-DS3 2-103 


20A1-DS4 


20A1-DS5 


20A1-DS6 


20A1-DS7 


20A1-DS8 


20A1-DS9 


Function 


Receives inputs 
from computer A 
pin 3J164-03 


Receives inputs 
from computer A 
pin 3J164-04 


Receives inputs 


from computer A 


pin 3J164-05 


Receives inputs 
from computer B 
pin 3J164-01 


Receives inputs 
from computer B 
pin 3J164-02 


Receives inputs 
from computer B 
pin 3J164-03 


Receives inputs 
from computer B 
pin 3J164-04 


T-T-T?-V9WS 


Table 2-3. Panel Components (Cont) 


Panel and 
Component | Figure 
Control or Display Description No. Number Function 


TYPEWRITER 2 ON Indicator Light 20A1-DS10 2-103 Receives inputs 
LINE from computer B 
pin 3J164-05 


DIGITAL COMPUTER Indicator Light 20A1-DS11 Receives inputs 
C POWER ON from computer C 


DIGITAL COMPUTER Indicator Light 20A1-DS12 ~ Receives inputs 
C HALT from computer C 


PAPER TAPE READER Indicator Light 20A1-DS13 Receives inputs 
ON LINE from computer C 


T-T-T?-VOWNS 


PAPER TAPE PUNCH Indicator Light 20A1-DS14 Receives inputs 
ON LINE from computer C 


TYPEWRITER 3 Indicator Light 20A1-DS15 Receives inputs 
ON LINE from computer C 


CARD READER BUSY Indicator Light 20A1-DS16 Receives inputs 
- from computer A 
pin 14J170-1 


CARD PUNCH BUSY Indicator Light 20A1-DS17 Receives inputs 
from computer A 
pin 14J170-2 


G82-Z 


982-2 


Control or Display 


HI-SPEED PRINTER 
BUSY 


MAGNETIC TAPE UNITS 
1 BUSY 


MAGNETIC TAPE UNITS 
2 BUSY 


MAGNETIC TAPE UNITS 
3 BUSY 


MAGNETIC TAPE UNITS 
4 BUSY 


VHF/AM GARBLE 


Table 2-3. Panel Components (Cont) 


Description 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Indicator Light 


Control Rheostat 


Panel and 
Component 
No. 


- 20A1-DS18 


20A1-DS19 


20A1-DS20 


20A1-DS21 


20A1-DS22 


20A3-R1 
-R2 
-S1 
-DS1 


Figure 


Number 


2-103 


Function 


Receives inputs 
from computer A 
pin 14J170-3 


Receives inputs 
from computer A 
pin 14J170-4 


Receives inputs 


- from computer A 


pin 14J170-5 


Receives inputs 
from computer A 
pin 14J170-6 


Receives inputs 
from computer A 
pin 14J170-7 


R1 inputs to VCA 
39A1A4A17 

R2 inputs to VCA 
39A1A4A21 

81 controls 
rheostat and lights 
DS1 


T-T-TP-VINS 


L82-Z@ 


Control or Display 


VHF/AM NOISE 


HF GARBLE 


HF NOISE 


S-BAND GARBLE 


Table 2-3. Panel Components (Cont) 


Description 


Control Rheostat 


Control Rheostat 


Control Rheostat 


Control Rheostat 


Panel and 
Component 


20A3-R14 
-R15 
-S5 
-DS5 


20A3-R17 
-R18 
-S6 
-DS6 


Function 


R3 inputs to VCA 
39A1A3A20 

R4 inputs to VCA 
39A1A4A3 

S2 controls 
rheostats and lights 
DS2 


‘R14 inputs to VCA 


39A1A7TA9 

R15 inputs to VCA 
39A1A8A1 

S5 controls 
rheostats and lights 
DS5 


R17 inputs to VCA 
39A1A3A3 

R18 inputs to VCA 
39A1A4A1 

S6 controls 
rheostats and lights 
DS6 


R5 inputs to VCA 
39A1A3A16 

R6 inputs to VCA 
39A1A3A15 

S4 controls 
rheostats and lights 
DS3 


T-T-T?-V9OWS 


882-2 


Control or Display 


S-BAND NOISE 


X-Y PLOTTERS NO. 1 
PEN 1 DOWN 


X-Y PLOTTERS NO. 1 
PEN 2 DOWN 


X-Y PLOTTERS NO. 2 
PEN 1 DOWN 


X-Y PLOTTERS NO, 2 
PEN 2 DOWN 


X-T RECORDERS NO. 1 
ON/READY 


Table 2-3. Panel Components (Cont) 


Description 


Control Rheostat 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 


Component Figure 


No. Number 


20A3-R7 2-104 


-R8 


-S4 


-DS4 


20A4-SDS1 


20A4-SDS2 


20A4-SDS3 


20A4-SDS4 


20A4-SDS5 


Function 


R7 inputs to VCA 
39A1A3A9 

R8 inputs to VCA 
39A1A3A5 

S84 controls 
rheostats and 
lights DS4 


Inputs to unit 26 
Inputs to unit 26 
Inputs to unit 26 
Inputs to unit 26 


Inputs to relay 

K1 in cabinet 
35A2A1A9 and 

to relay K1 in 
cabinet 35A2A1A11 


T-T-T?-V9NS 


682-2 


Control or Display 


X-T RECORDERS NO. 2 
ON/READY 


X-T RECORDERS NO, 3 
ON/READY 


VOICE RECORDER 
RECORDING OFF 


VOICE RECORDER 
RECORDING CONT 


VOICE RECORDER 
RECORDING VOX CONT 


Table 2-3. Panel Components (Cont) 


Panel and 
Component 
Description No. 


Indicator Switch 
Light 


20A4-SDS6 


Indicator Switch 20A4-SDS7 


Light 


Indicator Switch 


20A4-SDS8 2-105 
Light ; 


Indicator Switch 
Light 


20A4-SDS9 2-105 


Indicator Switch 20A4-SDS10 2-105 


Light 


Function 


Inputs to relay 
K2 in cabinet 
35A2A1A9 and to 
relay K2 in cab- 
inet 35A2A1A11 


Inputs to relay 

K3 in cabinet 
35A2A1A9 and 

to relay K2 in 
cabinet 35A2A1A11 


Inputs to relay 
K1 in cabinet 
39A2A5 


Inputs to relay 
K3 in cabinet 
39A1A2A12 


Inputs to relay 
K4 in cabinet 
39A1A2A12 


T-T-T?-V9WS 


062-2 


Control or Display 


VOICE RECORDER 
LAST CART 


VOICE PLAYBACK 


CHANNEL NO. 


ANALOG MONITOR 


Description 


ANALOG MONITORS 


Table 2-3. Panel Components (Cont) 


Indicator Switch 


Light 


Potentiometer 


Voltmeters 


(indicators) 


Thumbwheel 
Selector Switch 


Indicator Light 


20A4-DS1 


Panel and 
Component 


No. 


20A5-R1 


29A2A1-M1 
thru 
M10 


29A2A1-A11 
thru 
A20 


29A2A1-Al1 
thru 
Al0 


Figure 
Number 


2-105 


2-106 


2-109 


2-109 


2-109 


Function 


Receives input — 
from KRS DR-2 
in unit 20A10 


Regulates signal 
strength applied 
through AUDIO IN 
jack 


Receives D/A 
from computer 


Selects the proper 
analog channel 
input via the cross- 
bar switches in 
cabinet 30 


Alternates ON-OFF 
switch, allows 
selected analog 
channel to be dis- 
played on the 
monitor 


T-T-1?-V9NS 


T62-2 


Table 2-3. Panel Components (Cont) 


Panel and 
Component Figure 
Control or Display Description No. ' Number Function 


ANALOG MALFUNCTION Rotary Switch 29A5A1-S21 2-116 COMP POSITION: 

CONTROL INSERTION Three Position thru provides contact with 

MODE COMP, NORM, MAN S40 the computer -to 
allow faulting of 
analog channels upon 
command of the 
computer program 


NORM POSITION: 
no fault can be 
inserted, system 
operates normally 


MAN POSITION: 
provides for manual 
insertion of fault 
when COMP, MAN, 
FAULT indicator 
light is activated 

in a manner as to 
light MAN & FAULT 
together 


T-T-T?-V9NS 


COMP, MAN, FAULT Indicator Light 29A5A1-Al 2-116 Alternate action 
Switch thru pushbutton switch. 
A20 Sections will light 
in accordance with 
the insertion mode 
switch (COMP or MAN) 


C60-@ 


Control or Display 


FAULT MODE DRIFT 
RATE V/SEC., LEVEL 
VOLTS 


RATE/LEVEL 


Table 2-3. Panel Components (Cont) 


Description 


Rotary Switch 
Six Position 


Potentiometer: 
Range from -10 
to +10 


Panel and 
Component 
No, 


.29A5A1-S1 


thru 
S20 


29A5A1-R1 
thru 
R20 


Figure 


Number 


2-116 


2-116 


Function 


A six position 
switch used to select 
the type of fault 
desired. The 
switch will pro- 
gram the Phil- 
breck amplifiers 

to provide rate 
from one millivolt 
per second to one 
volt per second 
when used in 
conjunction with 
rate/level potentio- 
meter 


Varies the amount 
of Drift Rate and 
Level Volts 


T-T-TP-V9NS 


Control or Display 


INSERTION MODE 
COMP, NORM, MAN 


COMP, MAN, FAULT 


€62-2 


Table 2-3. Panel Components (Cont) 


Description 


Rotary Switch 
Three Position 


Indicator Light 
Switch 


Panel and 
Component Figure 


No. _ Number 


29A1A2-S1 2-108 
thru 
S6 


29A1A2-Al 2-108 
thru 
A6 


Function 


COMP POSITION: 
provides contact 
with the computer 

to allow faulting of 
analog channels upon 
command of the com- 
puter program 


NORM POSITION: no 
fault can be inserted 
system operates nor- 
mally 


MAN POSITION: 
provides for manual 
insertion of fault 
when COMP, MAN, 
FAULT indicator 
light is activated 

in a manner as to 
light MAN & FAULT 


T-I-T?-VOWS 


. together 


Alternate action 
pushbutton switch. 
Sections will light 
in accordance with 
the insertion mode 
switch (COMP OR 
MAN) 


v62-Z% 


Table 2-3. Panel Components (Cont) 


Control or Display Description 
BI-LEVEL CHANNEL Thumbwheel 
MONITOR Selector Switches, 


Indicator Lights, 
Indicator Light 
Switches 


Panel and 
Component 
No. 


29A4A1-Al11 
thru 
Al15 


A6 
thru 
A10 


Al 
thru 
A5 


Figure 
Number 


2-113 


Function 


Thumbwheel se- 
lector switches: 
program the 
digital switch 
matrix to selec- 
tion of 39 8 bit 
word groups for 


display 


INDICATOR 
LIGHTS: display 
the 8 bit word 
group selected 


INDICATOR 
LIGHT SWITCHES: 
energizes the 
selection matrix 


I-T-TP-VOWS 


62-2 


Control or Display 


BI-LEVEL CHANNEL 


MALFUNCTION 
INSERTION MODE 


Table 2-3. Panel Components (Cont) 


Description 


16 Rotary Switches 
16 Indicator Light 
Switches 


Panel and 

Component Figure 
No. Number 
29A4A2- 2-114 


Function 


INDICATOR 
LIGHTS: 
energizes a se- 
lected relay on 
panel 30A1A6 


ROTARY 
SWITCHES: 


COMP POSITION: 
provides contact 
with the computer 
to allow faulting 
of digital channels 
upon command of 
the computer 
program 


NORM POSITION: 
no fault can be 
inserted, system 


operates normally 


MAN POSITION: 
provides for manual 
insertion of fault 

when COMP, MAN, 
FAULT indicator 

light is activated in 

a manner as to light 
MAN & FAULT together 


T-T-T?-VOWS 


962-2 


Control or Display 
CCTV TO MSCC, 


SELECTOR CAMERA, 
off -1-2-3 


INDICATOR, LIGHT 
INTENSITY 


CONSOLE, LIGHT 
INTENSITY 


TELEMETRY, PCM ON 


PCM STATUS, UNIT 1, 
UNIT 2 


Table 2-3. Panel Components (Cont) 


Description 


Rotary Switch 
Four Position 


Control Rheostat 


Control Rheostat 


Indicator Switch 
Light 


Indicator Switch 
Light 


Panel and 
Component 
No. 


29A6A1-S1 


29A6A1-R1 


29A6A1-T1 


29A6A1-SDS1 


29A6A1-SDS2 


Figure 


Number 


2-117 


Function 


Selects one of 
three TV 
circuits and 
routes it to the 
MSCC monitor 
receiver 


Controls light 


_ intensity of 


indicator lights 


Controls light 
intensity of 
console lights 


Activates PCM 
selected unit 


Provides Go- 
No-Go status 
indication of 
actual PCM 
encoder and 
enables switching 
of units 


T-T-TP-VIWNS 


L6Z-@ 


Control or Display 


AC ON 


DATA LIGHTS 


Table 2-4. Control Unit Simulator Panel 


Description 


Toggle Switch 


Indicator Lights 


Panel and 
Component 
No. 


S57 


DS1 thru 24 


Figure 


Number 


2-119 


Function 


A 2 position 
toggle switch 
for controlling 
the a-c power 
for the monitor 
lights 


Indicator lights, 
numbered 1 
through 24, that 
display the data 
bit configuration 
when testing a 


DCE input device. 


Also displays the 
contents of the 
CUS registers 
when performing 
self-test 
procedures. A 
lighted indicator 
signifies a 
binary "1". 
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Table 2-4. Control Unit Simulator Panel (Cont) 


Control or Display Description ~ 


DATA OUT Toggle Switches 


Toggle Switches 


Panel and 
Component Figure 


No. Number 


S5,S8,S11, 2-119 
S14, S17, S20, 

S23, S26, S29, 

S32, S35, S38, 

& S39 thru S50 


$3, S6, S9, S12, 2-119 
S15, S18, S20, 

$24, S27, S30, ° 

S33, & S36 


Function 


Twenty four, 

2 position 
toggle switches, 
numbered 1 
through 24, that 
set the bit con- 
figuration 
desired for data 
register simu- 
lation. The 
"down" position 
signifies a 
binary "1", 


Twelve, 2 
position toggle 
switches that 

set the bit con- 
figuration 
desired for 
range register 
simulation. 

The switches are 
numbered in 


binary fashion; 1! 


2, 4, etc., 
through 2048. 
The "down" 
position signifies 
a binary "1", 
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Table 2-4. Control Unit Simulator Panel (Cont) 


Panel and 
Component Figure 
Control or Display Description No. ' Number 


ADDRESS Toggle Switches 84, S7, S10, 2-119 
$13, S16, S19, 
$22, S25, S28, 
$31, $34, & 
$37 


AC ON/OFF Toggle Switch 


Toggle Switch 


Function 


Twelve, 2 
position toggle 
switches that 
set the bit con- 
figuration 
desired for the 
address register. 
The numbering 
and operation is 
the same as 
described for 
RANGE. 
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Controls a-c 
power input 
to d-c power 
supplies 


A spring 
loaded, 2 posi- 
tion toggle 
switches pro- 
viding momen- 
tary contact for 
resetting the 
CUS circuitry. 


00€-2 


Control or Display 


START 


SINGLE/REP 


Table 2-4. Control Unit Simulator Panel (Cont) 


Description 


Toggle Switch 


Toggle Switch 


Toggle Switch 


Panel and 
Component 
No. 


$1 


Figure 


Number 


2-119 


Function 


A spring 

loaded, 2 
position toggle 
switch providing 
momentary 
contact for 
initiating the 
start of a test 
cycle. 


The SINGLE 
position of this 
toggle switch 
conditions the 
CUS circuitry 
for one cycle 
of operation; 
the REP (repeat) 
position allows 
the cycle to 
repeat continu- 
ously. 
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The IN position 

of this toggle 

switch primes the 
CUS circuitry for 
operating with a 
DCE input device; 
the OUT position for 
an output device. 


Table 2-4. Control Unit Simulator Panel (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


READ RANGE Toggle Switch $54 2-119 A 2 position .- 
toggle switch. 
The switch is 
placed in the 
"up" position 

. during normal 
operation, The 
"down" position 
is used for self- 
test of the CUS 
range registers. 


T-I-TP-V9IWS 


READ ADDR(ess) Toggle Switch A 2 position 
toggle switch. 
The switch is 
placed in the 
"up" position 
during normal 
operation. The 
"down" position 
is used for self- 
test of the CUS 
address registers. 


TOE-Z@ 


GOE-Z 


Control or Display 


READ DATA 


TEST/OPERATE 


CONTROL 


Table 2-4. Control Unit Simulator Panel (Cont) 


Description 


Toggle Switch 


Toggle Switch 


Coax Connector 


Panel and 
Component 
No. 


$55 


S56 


Jl 


Figure 
Number 


2-119 


2-119 


2-119 


Function 


A 2 position 
toggle switch. 
The switch is 
placed in the 
"up" position 
during normal 
operation. The 
"down" position 
is used for self- 
test of the CUS 
data register. 


A 2 position 
toggle switch. 
The switch is 
placed in the 
OPERATE 
position for 
normal opera- 
tion. The TEST 
position is used 
for self-test 
procedures. 


A 20 pin coax 
connector for 
exchanging con- 
trol signals with 
the DCE device 
under test. 
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Table 2-4. Control Unit Simulator Panel (Cont) 


Panel and 
Component Figure 
Control or Display Description No. Number Function 


DATA IN Coax Connector J1 2-119 A 50 pin con- 
nector for com- 
municating with 
a DCE input 
device. 


DATA OUT Coax Connector A 50 pin con- 
nector for com- 
municating with 
a DCE output 
device. 
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Figure 2-3, Panel 1A3 Emergency 
Detection and Gimbal Drive Control 
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Figure 2-4. Panel 1A4 Flight © 
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Figure 2-8. Panel 1A8 ELS/SCS Crew Safety Control 
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Figure 2-9. Panel 1A10 Master Caution 
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Figure 2-10. Panel 1A11 Master Caution and Warning 
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Figure 2-11. Panel 1A12 Reaction Control System 
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Figure 2-14, Panel 1A15 Reaction 
Control System 
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Figure 2-15, Panel 1A16 Crew Safety Figure 2-16, Panel 1A17 HF 
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Figure 2-17. Panel 1A18 Fuel Cell and Electrical Power System 
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Figure 2-18. Panel 1A19 Antenna System Control 
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Figure 2-19. Panel 1A20 Communications, Data Link, Service Propulsion, 
@ and S-Band Antenna Select 
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Figure 2-20. Panel 1A21 Bus Switching 
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Figure 2-21. Panel 1A22 Circuit Breaker and Bus Switching 
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Figure 2-22, Panel 1A23 Audio 
and Lighting Control 
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Figure 2-23, Panel 1A24 Mission 
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Figure 2-24, Panel 1A25 Circuit Breaker 
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Figure 2-25. Panel 1A26 Audio and Lighting Control 
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Figure 2-28. Panel 1A33 
Computer Control 
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Figure 2-27. Panel 1A32 Display 
Unit Control 
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Figure 2-29, Panel 1443 AGC Computer Control 
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Figure 2-30. Panel 1A57 G and N Annunciator 
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Figure 2-31. Panel 1A66 Clock and Event Timer 
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Figure 2-32, Panel 1A71 Pyrotechnic Battery 
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Figure 2-33. Panel 1A81 Lighting Control 
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Figure 2-34, Panel 1A87 Electrical Power Circuit Breaker 
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Figure 2-35. Power 1A90 Waste Management 
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Figure 2-36, Panel 1A96 Inertial Measurement Unit Mode Control 
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Figure 2-37, Panel 1A100 In-Flight Test 
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Figure 2- 38. Panel 1A113 
Oxygen Valve 
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Figure 2-39, Panel 1A114 
Coolant Control 
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Figure 2-40, Panel 1A121 Water Valve 
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Figure 2-41. Panel 14A1 Visual System Status 
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Figure 2-42. Panel 14A2 True Trainee Environmental 
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Figure 2-44, Panel 15A2 In-Flight Test 
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"Figure 2-45, Panel 15A3 Up Data Link 
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Figure 2-46, Panel 15A5 Light Intensity . 
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Figure 2-47. Panel 16A1 IMU Control 
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Figure 2-48, Panel 16A2 G and N 
Condition Annunciator @& 
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Figure 2-49, Panel 16A3 Mark Error Be Ge) 
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‘Figure 2-50. Panel 16A4 Sextant Doors 


ORBITAL POSITION 
LONGITUDE /DEGREES 


BSM2~.52 


ALTITUDE 


NAUTICAL MILES Figure 2-52. Panel 16A6 Navigation 


(ale) lo) | Parameters 
M3 


BSM2-51 
@ Figure 2-51. Panel 16A5 Orbital Position 


2-329 


TEL/SEXTANT DISPLAY 


INTENSITY SCALE 


©) Oo @ 


MIN MAX MIN MAX 
RI ff BEAM ROTATE 
R3 


SM6A-41-1-1 


Bsm2.53 


Figure 2-53. Panel 16A7 Telescope 
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Figure 2-54, Panel 16A8 True 
Spacecraft Attitude Panel 
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Figure 2-55. Panel 16A9 Coupling 
Display Unit 
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Figure 2-56. Panel 16A10 
Sextant Control 
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Figure 2-58, Panel 16A12 
Optics Control 
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Figure 2-59. Panel 16A13 Map/Data a 
Viewer and Film Drive 
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Figure 2-60. Panel 16A14 Navigator's 
SCS, G and N Control 
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Figure 2-61. Panel 16A16 Fuel 
Quantity Display 
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Figure 2-62. Panel 16A17 Appollo Figure 2-63. Panel 16A22 > 
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& : Figure 2-64. Panel 17A1 Malfunction Status 


2-335 


SM64-41-1-1 


POST LANDING 
FLOAT 
BAG 7 VENT FAN — FLOAT BAG ———p>>as——_- HF. ANTENNA ——— cm EVENT TIMER ——\ 
BAT BAT C MN A MN B 


RESETABLE 


a 
DEPLOY DEPLOY BEACON 
A 3 LIGHTS 
0s9 Osio Osi 


FLOODLIGHTS & c—$———————————————————————————————_ STABILIZATION & CONTROL SYSTEM 
COUCH ATTEN C7 (DIRECT CONT ——~.-- A&C ROLL ——$—_—| B&D ROLL ————..-————._I-_ PITCH 
MNA MN B MNA MN B MNA MN B MN A MN B MN A 


RESETABLE RESETABLE 


SD56 §DS10 iW SDSI2 $0513 $0314 $D315 
STABILIZATION & CONTROL SYSTEM —<$ $ $ $ — —_@— 
fa GROUP) yy GROUP. 2 ye _« GROUP ey GROUP 2 
FDAI LTG AC 1 AC 2 AC 1 AC 2 MNA MN B MNA MN B 


C/M C/M C/M C/M C/M 
RESETABLE B RESETABLE B BI RES TABLE RESETABLE RESETABLE 
ATLED 8B A AILED BY : A B AILED BY FAILED BY FAILED BY 
insted INSTR ISTE 


$D$20 $082! $DS22 $0523 $0824 $0825 


spsis 


$0819 $0326 $0827 $0S28 


SERVICE PROPULSION SYSTEM 


GIMBAL MOTOR CONTROL ——_\, 


0 GAG ING sy HE VALVE yn _side PITCH -2 my = SOYAW O22 SN SPS 
MN A MN B AC] AC 2 MN A MN B BATA BAT B BATA BAT B GAUGING 
=r 


SS Se Se SS 
aEeTAS eas Mitr M C/M LEE, /M C/M PResEGA MLE’ M C/M PRESALE 
RESETABLE RESETABI RESETABLE 5 3 Feet nee RESETABLE RESETABLE RESETABLE 

AILED BY AILED BY AILED BY A . B AIL ILED BY B AILED BY AILED 
NG |] GSP || NDT || INSTR Pe? || Weiser || Nalin || ate 
————— REACTION CONTROL SYSTEM 

C/M-S/M ———~\_ 


77 AC SNSR SIG ——~,-———- GAUGING —————~~————_ PROP ISOL ——=—\\ TRANSFER 
AC | AC2 Fi MN A MN B MNA MN B MN A MN B 


a 
C/M 


———— 
C/M Cc C/M C/M 
Rese TABLE YIP neseTAaLe ¥ , RESETABLE VIP RESETABLE \|P RESETABLE 
B DB ‘ D BY A FAILED BY FAILED BY 
A NST al Stel |Pa INS TE oad RH SA INSTR ad 


77 RH EQUIP BAY ———~, 
MAIN A 


BAT BUS A BAT C 


ag 
RESETABLE : RESETABLE \|f/ RESETABLE B RESETABLE 
D BY A g FAILED BY Jf FAILED BY 5 B FAILED BY 
NGS || Si INSTR INSTR INS 
Saar 


INVERTER PWR 
0.2 


N 


MN B MN B 
= ee 
RESETABLE RESETABLE B RESETABLE RESETABLE RESETABLE RESETABLE 
Wy AILED BY Wy A B FAILED BY FAILED BY INSTR FAILED BY FAILED BY 
NSTR | INSTR INSTR 


BSM2.65 


Figure 2-65. Panel 17A2 LH Circuit Breaker Repeat 
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Figure 2-66. Panel 17A3 Malfunction Insertion 
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Figure 2-67. Panel 17A4 Performance Timer 
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Figure 2-68. Panel 17A5 Mission Sequences (Audio and Lighting) Control 
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Figure 2-70. Panel 18A1 Digital Clock Display 
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Figure 2-71. Panel 18A2 ECS Valve Position Indicators (Right) 
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Figure 2-72. Panel 18A3 Barometric Altimeter 
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Figure 2-73. Panel 18A4 MDC Auxiliary Control and G Meter 
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Figure 2-74. Panel 18A5 Emergency Detection Sequencer Display (Upper) 
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Figure 2-75. Panel 18A6 ECS Valve Position Indicators (Upper) 
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Figure 2-76. Panel 18A7 Master Caution/Simulator Status 
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Figure 2-77, Panel 18A8 Reaction Control System Figure 2-78. Panel 18A9 G and N Computer Control 
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Figure 2-79, Panel 18A10 RCS Indicators Control 
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Figure 2-80. Panel 18A11 Cyrogenics, Communications, and Caution Warning 
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Figure 2-81. Panel 18A12 Fuel Cell, Electrical Power, and HF Antenna Control 
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Figure 2-82, Panel 18A14 Fuel Cell and Electrical Power 
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Figure 2-83, Panel 18A15 AC Electrical Power System 
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Figure 2-84, Panel 18A16 Emergency Detection/Drive Control 
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Figure 2-85. Panel 18A17 Attitude Set and Gimbal Display 
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Figure 2-86. Panel 18A18 Flight 
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Figure 2-88. Panel 18A20 ELS/SCS Crew Safety Control 
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Figure 2-89, Panel 18A21 Delta V Display 
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Figure 2-90. Panel 18A22 Master Control 
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Figure 2-91. Panel 18A24 Up Telemetry Control 
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- Figure 2-92, Panel 18A25 Reaction Control System | 


T-T-TP-VSWS 


OSE-Z 


GLY EVAP STEAM PRESS GLY DISCH AP SUIT COMP 
PRESS M48 M6s TEMP 


M4A SUIT CABIN 


PART PRESS 
CO? 


Mi 
INTERCOM GLY EVAP 
BALANCE M7B 


7 420 Accum 


T-T-T¥-VONS 


WASTE H2O a _SEYCOL EVP ——_—_________. CABIN TEMP — 
TK REFILL SUIT EVAP ao Re = FLOW 7120 FLow_—— 1c 9 ae ES TEMP IN AUTO! 


COOL ra 
OSsI5 Faw | 


BSM2-93 


Figure 2-93. Panel 18A26 ECS System 
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Figure 2-94. Panel 18A27 Crew 
Safety Control 
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Figure 2-95. Panel 18A28 Emergency Stop Control 
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Figure 2-96. Panel 18A30 Antenna Control System 
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_.. Figure 2-98, Panel 18A33 Telecommunications | Figure 2-99, Panel 18A34 Service Propulsion System 
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6 Figure 2-100. Panel 19A1 RH Circuit Breaker Repeat 
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Figure 2-101. Panel 19A3 RH Control 
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Figure 2-102. Panel 19A10 Auxiliary RH Circuit Breaker 
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Figure 2-103. Panel 20A1 Computer Status 
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Figure 2-104. Panel 20A3 Communications Interface 
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‘Figure 2-105. Panel 20A4 Recorder Control 
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Figure 2-106, Panel 20A5 Audio Control 
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Figure 2-107. Panel 29A1A1 Command Module Time 
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Figure 2-108. Panel 29A1A2 Digital Word Malfunction 
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Figure 2-109. Panel 29A2A1 Analog Monitor 
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Figure 2-110. Panel 29A3A1 
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Figure 2-111. Panel 29A3A2 
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Figure 2-112. Panel 29A3A3 Telecommunications 
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Figure 2-113. Panel 29A4A1 Bi-Level Channel Monitor 
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Figure 2-115. Panel 29A4A3 Cali Director 
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Figure 2-116. Panel 29A5A1 Analog Malfunction 
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Figure 2-117. Panel 29A6A1 Light Control 
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& Figure 2-118. Panel 29A6A2 Malfunction Status 
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Figure 2-119. Control Unit Simulator Panel 
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2-21. COMPUTER ORIENTED FUNCTIONAL TEST, 
2-22, GENERAL, 


2-23. The information contained in paragraphs 2-24 through 2-159 is to be 
utilized for testing the AMS with the aid of the computer. Testing a group 
or single subsystem, channel, or readout device, or the overall AMS, is 
possible with the included programs. The operation of the programs require 
manual assistance to initiate commands or to observe results and is 
specified in each program where necessary. 


2-24. CONTROL AND VERIFICATION DIAGNOSTICS (PROGRAM NO, 72). 


2-25. GENERAL, The control and verification non-computer diagnostics 
are designed to exercise and test the input and output devices and their 
channels external to the DDP computer complex. The tests require the man- 
ual assistance of the maintenance personnel to examine the outputs and/or 
their effects and to initiate typewritten commands to control the system. 


2-26. The control and verification diagnostic, program No. 72, is made up 

of 11 test subroutines which are stored on magnetic tape and a control (monitor) 
program which remains in memory with the operational programs. Individual 
tests are brought into memory under control of the diagnostic control monitor. 
The tests are designed to isolate a malfunction occuring at the meters, switches, 
and servos, etc. located at the various panels and subsystems, to a specific 
channel of a DCE device. When a malfunction is detected, refer to trouble 
analysis procedures in Section III to isolate the component or subassembly that 
is causing the malfunction, 


NOTE 


This program does not include the visual system which is 
performed separately by utilizing program No. 61. 


2-27. The diagnostic routine cannot be performed simultaneously with an 
operational program. Therefore a tape dump must be performed if it is 
desirable to save the operational data. 


2-28, DIAGNOSTIC CONTROL MONITOR. Program No. 72 utilizes the 
diagnostic monitor control subroutine and 1 of the 11 device subroutines (i.e., 
SCS, DBIM, DBI, DBO, etc.) to provide the device with that capability. The 
11 device test subroutines are stored on magnetic tape as separate files for 
easy access by the monitor control subroutine. The typewriter is utilized 

by the control subroutine for test routine call-up from tape. 


2-29. DIAGNOSTIC CONTROL PANEL, The diagnostic control panel is also 
known as the decimal readout test unit, however, this manual will refer to it as 
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the diagnostic control panel or DCP. The DCP panel is used to facilitate the 
operation of program No. 72. During normal operation, the DCP is used to 
access or monitor the computer memory. However, when performing diagnostic ~ 
programs, the DCP performs different functions for each exercise or test. The 
specific functions of the DCP are described in each test description for the 
individual devices, however, a general utilization of the device is given in the 
paragraphs that follow. 


2-30. Figure 2-120 is a front panel view of the DCP. The top section contains 
the numerical readout (diagnostic output monitor) which is capable of presenting 
six decimal digits (zero through nine) and a sign bit. The six decimal digits are 
controlled by the output of a DWOR, and the sign bit by a DBO. 


2-31, The diagnostic input device function is located at the lower right. This 
is a group of eight digi-switches used to address the monitor program. All 
inputs to the diagnostic input device are OCD (octal coded decimal). When this 
information is displayed on the output monitor, it will be presented in decimal. 
These switches may be used for channel selection, or to set the scale factor 
or information bits for the input word. Under certain conditions, the 
information placed on the digi-switches is transferred to the subroutine by 

a DWI. 


2-32. The COMPUTER SELECT switch, also known as the mode selector 
switch, has four positions; "OFF", "A", "B", and "C", The "A", ''B', and "C" 
positions operate a DBI which, in turn, controls the mode of operation for the 
position selected. (The O mode is assumed when none of the three DBI's is 


NUMERICAL READOUT 


BHEROEG 


SCALE RESS OF WORD 
SIGN [Factor TO ®& READ 


BSM2-120 


Figure 2-120. Diagnostic Control Panel 
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activated). This switch performs special functions for each device subroutine. 
However, in broad aspect, the mode selector switch usually performs the 
following functions: 


a. OFF (O) Mode. This is the normal operating mode for interrogating 
a device sequentially by channel. Whendiagnosing an input device, the channels 
are examined to determine the state or level of the device interrogated; set or 
reset, energized or de-energized, etc. For purposes of program implementa- 
tion, the set or energized state is usually assumed to be the correct state. For 
example, if all the channels interrogated are in the affirmative state, the 
program will cycle to completion and the DCP diagnostic output monitor will 
display all zeros and a plus sign. If a channel is found in the negative state, 
the output monitor will "freeze" with the channel number displayed in bit 
positions four, five, and six, and the sign position will display a minus sign. 
At this point, the operator (or maintenance man) may execute one of the 
following options: 


1. List, and then bypass (see A mode) the channel numbers displayed 
with a negative sign, and investigate the cause after the test is completed. 


2. Activate the control associated with the channel number displayed. 
Then repeat the test to determine if the negative condition was caused by the 
position of the control setting, or by a true channel malfunction. When 
diagnosing an output device, the operator must verify the results of the inter- 
rogation by observing the results at the indicator or device associated with 
the channels addressed. 


b. A Mode. This is usually referred to as the bypass mode. When a 
negative condition is detected in the O mode, the display may be reset by turning 
the O mode selector switch to the "A" position (mode). To continue the inter- 
rogation, the switch is returned to the O mode (the "OFF" position). If no other 
negative conditions are found, the same number will appear when the program 
recycles to this point. If another negative condition is found, the channel number 
of the next successive negative interrogation will be displayed on the DCP out- 
put monitor. As before, this display may be reset (bypassed) by utilizing the 
A mode. In essence, the detection of multiple errors requires switching the 
mode selector switch from "OFF" to "A", and back to "OFF" in order to continue 
sequential processing. For some diagnostic subroutines, this mode is used to 
insert data via the DCP diagnostic input device. 


c. B Mode. Setting the mode selector switch to this position activates 
the digi-switches and provides a method of manually selecting a channel for 
test or inserting information into the monitor program, 


d. C Mode. When used, this mode may be utilized to manually insert 
information into the monitor program or, in special cases, simply provides 
for display of the data word interrogated. 
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2-33. The panel also contains two toggle switches, one controls power to the 
DCP (ON/OFF) and the other selects the portion of memory (UPPER/LOWER) 
to be monitored. 


2-34, DIAGNOSTIC OPERATING INSTRUCTIONS, The following procedures 
describe the setup and operating instructions for program No. 72. 


a. Mount the Diagnostic tape on tape unit one, two, three, or four. 

b. Set the diagnostic tape to load point. 

c. Call the system into core from the system tape and load into 60000g. 
d. Pre-set 60000, in the program register. 


e. Pre-set the diagnostic tape unit in bits one, two, and three of the ''A" 
register. 


f. Press START. 

g. After a program halt occurs, press MASTER CLEAR, 

h. Pre-set 00000150, in the program register. 

i. Press START, 

j. The typewriter message SELECT TESTS will appear. 

k. Type in the control word message as described below. 
2-35. Control Word Message. The control word message contains five alpha- 
numeric symbols to set the requirements for intializing a diagnostic test 
subroutine. A description of each symbol and its function is given in the 
following paragraph, 
2-36. Control Word Format. The following format is used when typing in the 


control word for program No. 72. Choose only one code for each symbol 
position. 


a. First symbol, (Start/Stop.) The first symbol describes the requirements 
for initialization or completion of a particular diagnostic device test. The 
possible input codes are: 

1. $ - Initiate diagnostic program. 
2. F - End of diagnostic program. 


b. Comma or Tab. 
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6 c. Second symbol, (DCP selection). The second symbol describes the 
DCP panel utilized for running the diagnostic. The possible input codes are: 


1, C-DCPC 
2. D-DCPD 
3. E-DCPE 
d. Comma or Tab. 


e. Third symbol. (DCE device), The third symbol describes the type 
of DCE device being tested. The possible input codes are: 


1. 1- SCS device. 
2, 2 -- DBIM device. 
3. 38— DBI device. 
4, 4- DWI device. 
r 5. 5 - A/D device. 
6. 6 - DBO device. 
7. 7 - DWOR device. 
8. 8 - DWOD device. 
9. 9 - DAR device. 
10. 10 - D/AF device. 
11. 11 - D/A device. 


f. Comma or Tab. 


g. Fourth symbol, (Address). The fourth symbol describes the starting 
channel number of the type of device being tested. The channel number may be 
from one to four digits taken as a base ten decimal. 


h. Comma or Tab, : 


i. Fifth symbol, (Range). The fifth symbol describes the range (number of 
channels being tested). The range may be from one to four digits taken as a 
& base ten decimal. A range of zero is not allowed. 


j. Comma or Tab. 
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2-37. PROGRAM NO, 72 OPERATION, Immediately after the control word 
message has been typed in, the carriage will return automatically and the 
control monitor carefully analyzes all parts of the input message for possible 
errors. If an error is detected, an error message is typed out describing the 
nature of the error. If an error has been made in one of the fields (a, c, e, g, ori), 
only the field in error need be retyped. However, if an error has been made in 
the format (i.e., missing comma or tab), the entire message must be retyped. It 
should be noted that for fields g and i (fourth and fifth symbols), the control 
monitor cannot judge the validity of the entry as to size and limits. The selected 
device test subroutine will take the corrective action if either or both of these 
two fields are inerror. Throughout the initialization phase at the typewriter, 

' the "space" character will be ignored by the control monitor. This option is 
presented for clarity in reading the control word input message. Some of the 
error messages that may be encountered are as follows: 


a. CHANNEL NUMBER OR RANGE IN ERROR is typed out if the starting 
address or the range selected is not within the limits specified. 


b. NO COMPUTER CALLED is typed out if the DCP symbol (second symbol) 
was not in the control word. 


c. 5@ MSEC FRAME OVEREXTENDED is typed out if the particular 
routine requested of a test subroutine exceeds the 50 millisecond frame time, or 
when the contents of the A, B, Program or Index registors is exceeded. 


2-38, If the control monitor has detected no errors, it loads the specified 
diagnostic subroutine from tape into core, transfers the control message para- 
meters, turn on the real-time clock, and then transfers control to the selected 
device test subroutine. The device test subroutine, in turn, calls upon the 
control monitor for real-time interrupt, and real-time input/output functions. 


2-39, As a precautionary measure, the control monitor, after loading a 
particular device test subroutine into core, will verify that the proper sub- 
routine has been loaded by examining the message content. If the wrong 
subroutine has been loaded from tape (due to movement of the subroutine tape 
by means other than under monitor control), a TAPE PHASE ERROR message 
is typed out. The monitor will then rewind the subroutine tape and make 
another attempt to load the proper device test subroutine. This action con- 
tinues until the proper device test subroutine is loaded. 


2-40. When it is desired to end the diagnostic test subroutine, an F is 
typed in, The typewriter will tape out TEST COMPLETED, and SELECT 
TESTS to signify that the computer is ready for another test, 


2-41, A test. may be repeated by typing the letter R. This feature may be 
utilized under the following conditions: 


a. After a test is stopped by an error message. 
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6 b. After a test is stopped by a manual halt at the computer console to 
re-initialize the monitor at location 1505. 


c. After stopping a test by typing the letter F. In effect, typing the letter 
R re-initializes the original control word that was used to start the test. 


2-42, Sense Switch Operation. The following sense switch positions are 
used for the operation for program No, 72: 


a. SSW1 ON indicates that the diagnostic test subroutine is on MTU-1. 
b. SSW2 ON indicates that the diagnostic test subroutine is on MTU-2. 
c. SSW83 ON indicates that the diagnostic test subroutine is on MTU-3. 
d. | SSW4 ON indicates that the diaunoatic test subroutine is on MTU-4. 
e. SSW 5 ON inhibits printout while diagnostic test subroutine is operating. 


f. SSW 6 ON indicates OPERATE diagnostic test subroutine in FREE RUN 


MODE, 
@ g. SSW 6 OFF indicates OPERATE diagnostic test subroutine in REAL 
TIME MODE. 


2-43, If the sense switches one through four are OFF, the control monitor will 
assume that the diagnostic tape is on MTU-1, and indicate this by typing out 
TEST SUBROUTINES ON MTU-1. If this printout is not desired, place SSW 1 

; to the "ON" position. 


2-44, PROGRAM NO, 72 DEVICE TEST SUBROUTINES, The following data is 
listed by device and contains the instruction for performing each diagnostic 
subroutine. 


2-45. Stabilization and Control System (SCS) Input Device Test Subroutine 


The SCS input device subroutine has four modes of operation required to 
exercise in the SCS equipment. The mode selection switch is used to select 
the sign and magnitude of the X, Y, or Z signal and display the results at the 
diagnostic control panel. The monitor program uses the input message to 
retrieve the subroutine from tape, transfer it to a fixed location in core, and 
initiate its operation. The SCS input device subroutine operates under control 
of the monitor for timing and communication with the real-time (RT) monitor, 
the typewriter, and the DCP. The subroutine receives data via the fully 
buffered channel (FBC) from the RT monitor which initiates the transfer. 


® a. Control word for SCS. 
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1. $ - Start Symbol (or) F-End Symbol. 
2. Comma or Tab. 
3. C, D, or E - DCP Symbol. 
4, Comma or Tab. 
5. 1 - Device Number. 
6. Comma or Tab. 
7, 1 - Starting Address. 
8. Comma or Tab. 
9. 1 - Range (number of channels.) 
b. Test conditions. 
1. Set hand control to an extreme position other than "dead" center. 


2. Verify that the DCP data displayed agrees with the position that the @ 
hand control is placed. 


c. Modes of operation (see figure 2-121), 


1. O Mode (Off). The O Mode receives six words of data through the 
SCS input device channels and stores the information in program work areas. 
The data consists of a plus X and a minus X signal, a plus Y and a minus Y 
signal, and a plus Z and a minus Z signal. No data is outputted or displayed 
during this mode of operation. Control is returned to the monitor upon 
completion of the mode. 


2. A Mode. The A mode sums the plus X and minus X signals, and 
displays the magnitude and the resulting sign in bits five, six, and sign 
positions of the DCP diagnostic output monitor. 


3. B Mode. The B Mode sums the plus Y and minus Y signals, and 
displays the magnitude and the resulting sign in bits three, four, and 
sign positions of the DCP diagnostic output monitor. 


4. C Mode. The C Mode sums the plus Z and minus Z signals and 
displays the magnitude and the resulting sign in bits one, two, and sign 
positions of the DCP diagnostic output monitor. 
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@ DIAGNOSTIC CONTROL PANEL (DCP) 


DIAGNOSTIC OUTPUT MONITOR 


DIGIT DIGIT DIGIT DIGIT DIGIT DIGIT 
6 5 4 3 2 \ 


X SIGNAL VALVE Y SIGNAL VALVE Z SIGNAL VALVE 


DIAGNOSTIC INPUT DEVICE 
DIGITS 


- uprer | [2] (7) [¢) (5) [4] (5) 2) 


OFF SELECTOR LOWER 


DIAGNOSTIC INPUT DEVICE 
DIGIT|DIGIT |DIGIT |DIGIT |DIGIT|DIGIT [DIGIT | DIGIT 
8 4 6 5 4 3 2 | 


NOT USED 


DIAGNOSTIC OUTPUT MONITOR | 


SIGN |DIGIT [DIGIT |DIGIT| DIGIT|DIGIT oicit| 
ets i433] 2.7 1 


¢ MODE - NOT USED 


(OFF) 

} 
| 
NOT USED A MODE | 
SIGNAL | 
| 
1 
| 
MAGNITUDE | 

NOT USED B MODE OF Y 

SIGNAL 

| 
| 
| 
MAGNITUDE| 
C MODE OF Z | 


SIGNAL 


} 


NOT USED 
@SM2-121 


Figure 2-121. SCS Input Device Test Subroutine Modes of Operation | 
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2-46. Digital Bit Input Memory (DBIM) Device Test Subroutine. The DBIM 
device test subroutine has three modes of operation (OFF, A or B) required 
to exercise the DBIM equipment. The mode is selected by placing the DCP 

Mode Selector switch in the "OFF", ''A'', or "B" position. 


2-47, There are 164 DBIM channels available including space channels, and 
they are numbered from 1 to 164. (Refer to table 2-5). The DBIM device 
subroutine fundamentally interrogates the output of the DBIM channel to 
determine if it is in the set state. If a channel is found in the reset state, the 
DCP will display the channel number in bits four, five, and six of the diagnostic 
output monitor, and the sign bit will be set negative. In addition, the ABORT 
light on the C/M and IOS consoles will light. This condition will exist until the 
channel is bypassed, or the error condition is corrected. 


NOTE 


When a DBIM is interrogated by the program, it is reset 
automatically. The control associated with the device 
channel must be re-activated manually to return it to 
the set state. 


2-48, The initialization of the DBIM device test subroutine causes the DCP 
address and range symbols to be stored within the subroutine. The mode 
selector switch on the DCP is used to select the mode desired, A, B, or C. The 
mode routine continuously checks for the presence of an input caused by the 
switch being in one of the previosly mentioned positions. If no input is received, 
the OFF mode is assumed, and a subsequent transfer to the O mode is effected. 
Detection of input signifies a transfer to the particular mode selected by the 
mode selector switch. Various validity checks are made with a resultant error 
messages transmitted through the typewriter. 


a. Control word for DBIM. 
1. $ - Start Symbol (or) F-End Symbol. 


2. Comma or Tab. 

3. C,D, or E - DCP Symbol. 
4, Comma or Tab. 

5. 2 - Device Number. 


6. Comma or Tab. 

7. 1 - Starting Address. 

Comma or Tab. 

164 - Range (number of channels). 


co © 
° ° 
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Table 2-5. DBIM Device Test Subroutine 


Program 


Device Symbol Computer Panel Description 

DBM 1 C622 c 1A18 REACTANTS ON (1) 

DBIM 2 C623 Cc 1A18 REACTANTS ON (2) 

DBIM 3 C624 c 1A18 REACTANTS ON (3) 

DBIM 4 C625 c 1A18 REACTANTS OFF (1) 

DBIM 5 C626 c 1A18 . REACTANTS OFF (2) 

DBIM 6 C627 c 1A18 REACTANTS OFF (3) 

DBIM 7 C628 c 1A18 MAIN BUS A, ON (1) 

DBIM 8 C630 c 1A18 MAIN BUS A, ON (2) 

DBIM 9 C632 c 1A18 MAIN BUS A, ON (3) 

DBIM 10 C636 c 1A18 MAIN BUS B, ON (1) 

DBIM 11 C638 c 1A18 MAIN BUS B, ON (2) 

DBIM 12 C640 c 1A18 MAIN BUS B, ON (3) 

DBIM 13 C699 c 1A8 COUCH UNLOCK 

DBIM 14 G001 c 1A14 MAIN KEYBOARD BIT VALUE 1 
DBIM 15 G002 c 1A14 MAIN KEYBOARD BIT VALUE 2 
DBIM 16 G03 c 1A14 MAIN KEYBOARD BIT VALUE 4 
DBM 17 G004 c 1A14 MAIN KEYBOARD BIT VALUE 8 
DBIM 18 G005 c 1A14 MAIN KEYBOARD BIT VALUE 16 
DBIM 19 G011 c 1A33 NAV KEYBOARD BIT VALUE, 1 
DBIM 20 G012 c 1A33 NAV KEYBOARD BIT VALUE, 2 
DBIM 21 G013 c 1A33 NAV KEYBOARD BIT VALUE, 4 
DBIM 22 G014 c 


1A33.. NAV KEYBOARD BIT VALUE, 8 
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Table 2-5. DBIM Device Test Subroutine (Cont) 


Program 
Symbol 


G015 
G020 
G007 
G017 
M003 
M006 
M009 
M012 
M015 
M018 
M021 
M024 
F062 
F063 
F066 
F067 
R272 
R273 
R274 
R275 
R276 


R277 


Computer 


Panel 
1A33 
1A33 
1A14 
1A33 
12A22 
18A22 
18A22 
18A22 
18A22 
18A22 
18A22 
18A22 
1A13 
1A13 
1A13 
1A13 
1A15 
LAI5 
1A15 
1A15 
1A15 


1A15 


Description 


NAV KEYBOARD BIT VALUE, 16 
TEST ALARM 

ERROR RESET 

BRIGHT NESS, ERROR RESET 

RUN DBIM COMPUTER C 

FREEZE DBIM COMPUTER C 

STEP AHEAD DBIM COMPUTER C 
STORE DBIM COMPUTER C 

RESET DBIM COMPUTER C 

GO DBIM COMPUTER C 

HOLD DBIM COMPUTER C 
RECYCLE DBIM COMPUTER C 

H20 ACCUM, ON, 1 

H20 ACCUM, ON, 2 

GLYCOL EVAP, BACK PRESS, HEAT 
GLYCOL FVAP.BACK PRESS, COOL 
SM RCS.HELIUM 1, A. ON 

SM RCS.HELIUM 1, A. 

SM RCS,HELIUM 1, B. 

SM RCS,HELIUM 1, B. 


SM RCS,HELIUM 1, C, ON 


SM RCS, HELIUM 1, C. OFF 
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Table 2-5. DBIM Device Test Subroutine (Cont) 


DCE Program 
Device Symbol Computer Panel Description 


DBIM R278 1A15 SM RCS, HELIUM 1, D, ON 


DBIM R279 1A15 SM RCS, HELIUM 1, D, OFF 
DBIM R170 1A15 CM RCS, HELIUM, A, ON 
DBIM R171 1A15 CM RCS, HELIUM, A, OFF 
DBIM R172 1A15. | CM RCS, HELIUM, B, ON 


DBIM R173 1A15 CM RCS, HELIUM, B, OFF 


DBIM R280 1A15 SM RCS, HELIUM 2, A, ON 


DBIM R281 1A15 SM RCS, HELIUM 2, A, OFF 
DBIM R282 1A15 SM RCS, HELIUM 2, B, ON 
DBIM K283 1A15 SM RCS, HELIUM 2, B, OFF 


DBIM R284 


& DBIM R285 


DBIM R286 


1A15 SM RCS, HELIUM 2, C, ON 
1A15 SM RCS, HELIUM 2, C, OFF 


1A15 SM RCS, HELIUM 2, D, ON 


DBIM R287 1A15 SM RCS, HELIUM 2, D, OFF 


DBIM R174 1A15 CM RCS, PROPELLANT, A, ON 


DBIM R175 1A15 CM RCS, PROPELLANT, A, OFF 


DBIM R176 1A15 CM RCS, PROPELLANT, B, ON 


DBIM R177 1A15 CM RCS, PROPELLANT, B, OFF 


DBIM R288 1A15 SM RCS, PROPELLANT, A, ON 


DBIM R289 1A15 SM RCS, PROPELLANT, A, OFF 


DBIM R290 1A15 SM RCS, PROPELLANT, B, ON 


Q a "a A Oo Ao a Qa a a Qa © a a a a 1a a a © 16 


DBIM R291 1A15 . SM RCS, PROPELLANT, B, OFF 
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Table 2-5. DBIM Device Test Subroutine (Cont) 


Program 
Symbol 


R292 
R293 
R294 
R295 
R271 
P019 
P020 
P303 
P038 
1500 
T501 
T502 
T503 


T504 


Computer 


Cc 


a Oo G@ A OO Aa a a 2° a @ 


Description 


SM RCS, PROPELLANT, C, ON 
SM RCS, PROPELLANT, C, OFF 
SM RCS, PROPELLANT, D, ON 
SM RCS, PROPELLANT, D, OFF 
SM RCS, QTY GAUGING, TEST 
TEST 


AUTO 


FCSM, RESET 


NON-INTEGRATED UDL KEYBOARD BIT 1 


NON-INTEGRATED UDL KEYBOARD BIT 2 


NON-INTEGRATED UDL KEYBOARD BIT 3 
NON-INTEGRATED UDL KEYBOARD BIT 4 


NON-INTEGRATED UDL KEYBOARD BIT 5 
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Table 2-5. DBIM Device Test Subroutine (Cont) 


DCE Program 
Device Symbol Computer Panel Description 


DBIM DE 

DBIM DE 

DBIM DE 

DBIM DE 

DBIM DE 

DBIM DE 

DBIM DE 

DBIM DE 

DBIM DE 

DBIM DE FDAI, SELF TEST 
DBIM DE MASTER ALARM 
DBIM DE MASTER ALARM 
DBIM DE APEX COVER JETT 
DBIM . DE DROGUE DEPLOY 


DBIM DE MAIN DEPLOY 
DBIM DE 


DBIM DE 
DBIM DE 
DBIM DE 


DBIM DE REACTION CONTROL SYSTEM, CMD ON 


DBIM DE REACTION CONTROL SYSTEM, CMD OFF 


DBIM DE CANARD DERLOY 
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Table 2-5. DBIM Device Test Subroutine (Cont) 


DCE Program 
Device Symbol Computer Panel Description 


DBIM D115 DE 1A5 LES MOTOR FIRE 

DBIM D018 DE 1A16 REACTION CONTROL SYS, SIM 

DBIM D121 DE 1A5 ADPT SED 

DBIM D126 DE 1A16 C/M - S/M SEP 

DBIM D017 DE 1A16 REACTION CONTROL SYS, TRANS C/M 
DBIM DE 1A5 LIFT OFF/NO AUTO ABORT 

DBIM DE 1A8 DIGITAL EVENT TIMER, RESET 

DBIM DE 1A8 DIGITAL EVENT TIMER, START 

DBIM DE 1A8 DIGITAL EVENT TIMER, TENS, SEC 


DBIM DE 1A8 DIGITAL EVENT TIMER, UNITS, SEC 


DBIM DE 1A8 DIGITAL EVENT TIMER, TENS, MIN 


DBIM DE 1A8 DIGITAL EVENT TIMER, UNITS, MIN 
DBIM - DE EDS LAMP TEST SW-A 


DBIM DE EDS LAMP TEST SW-B 


DBIM DE 
DBIM DE 
DBIM DE 
DBIM DE 
DBIM DE 
DBIM DE 
DBIM DE 
DBIM DE 
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Table 2-5. DBIM Device Test Subroutine (Cont) 


DCE Program 
Device Symbol Computer Description 


DBIM 133 M002 DE RUN DBIM COMPUTER B 

DBIM 134 M005 DE FREEZE DBIM COMPUTER B 
DBIM 135 M008 DE STEP AHEAD DBIM COMPUTER B 
DBIM 136 M011 DE STORE DBIM COMPUTER B 

DBIM 137 M014 DE RESET DBIM COMPUTER B 

DBIM 138 M017 DE GO DBIM COMPUTER B 

DBIM 139 M020 DE HOLD DBIM COMPUTER B 

DBIM M023 DE RECYCLE DBIM COMPUTER B 
DBIM H311 DE THRUST ON 

DBIM H110 DE ATTITUDE IMPULSE, ENABLE 
DBIM H209 DE SPS, GIMBAL MOTORS, PITCH 1, START 


DBIM H210 DE SPS, GIMBAL MOTORS, PITCH 2, START 


DBIM H212 DE SPS, GIMBAL MOTORS, YAW 1, START 


DBIM H211 DE SPS, GIMBAL MOTORS, YAW 2, START 
DBIM H306 DE DIRECT ULLAGE 


DBIM G439 DE MARK 


DBIM DE 
DBIM DE 
DBIM DE 
DBIM DE ; PIPA GAIN PUSHBUTTON 
DBIM DE IRIG GAIN PUSHBUTTON 


DBIM DE CHECK CONDITION LAMPS 
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Table 2-5. DBIM Device Test Subroutine (Cont) 


DCE Program 
Device Symbol Computer Description 


DBIM G315 DE CHECK COOLANT 
DBIM G303 DE CHECh MODE LAMPS 


DBIM G301 DE IMU CONTROL, MANUAL ALIGN 
DBIM G319 DE MODE, ZERO ENC 


DBIM G320 DE MODE, COARS ALIGN 


DBIM G321 DE MODE, CDU MAN 


DBIM G322 DE MODE, FINE ALIGN 


DBIM G323 DE MODE, ATT CONT 


DBIM G432 DE MAP AND DATA VIEWER, SINGLE FRAME 


DBIM G324 DE MODE, ENTRY 
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b. Test Conditions. 


1. Activate the system controls associated with the DBIM channels 
to be tested. 


2. Initialize the test and verify that the channels selected are in the 
set state. 


3. Use the repeat function (type letter R) and verify that all channels 
selected are now reset. 


c. Modes of operation (see figure 2-122). 


1. O Mode (Off). The O mode interrogates the range of device channels 
requested by the typewriter control word message to determine if they are | 
in the set state. If a DBIM is found in the reset condition, the channel number 
and minus sign will be displayed at the DCP diagnostic output monitor, and 
the ABORT indicators will light. The output monitor freezes with this 
information displayed on the DCP panel. When the operator has noted the 
DCP display, he may bypass the error by transfering to A Mode, or by 
correcting the channel fault. If all the channels interrogated are set, the 
output monitor will display a plus sign and six zeros, and the typewriter 
message COMPLETED TEST OF REQUESTED CHANNELS IN O MODE will 
be transmitted. 


2. A Mode. The A Mode is the error bypass mode and is only entered 
after the operator has noted the error displayed in O mode. This mode 
resets the monitor display and extinguishes the ABORT lights. Returning the 
mode selector switch to O mode allows the output monitor to continue to 
advance as each succeeding channel is tested. If another error is discovered, 
the monitor freezes again, displaying the channel number of the next error 
found, and the ABORT indicators will light. The operator must then return 
the mode selector switch to the ''A" position and then to "OFF" to continue 
the subroutine. In essence, the detection of multiple errors requires 
switching the mode selector switch from OFF" to "A", and back to "OFF" 
in order to continue sequential error detection. If A mode is entered before 
the DCP mode selector switch was set at "OFF", an error message results. 
The error message instructs the operator to select either "OFF" or ''B" 
position of the DCP mode selector switch. 


3. B Mode. The B mode is a single channel select mode accessed by 
placing the DCP mode selector switch in the "B" position. This mode 
provides for manually selecting the DBIM channels by setting the DCP 
diagnostic input device, bits five, six, seven, and eight to the octal number 
of the channel desired. A DWI places the selected DBIM channel number 
into the DBIM device test subroutine and a DWOR transfers the information 
for decimal display in bit positions four, five, and six of the output monitor. 
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DIAGNOSTIC CONTROL PANEL (DCP) 


DIAGNOSTIC OUTPUT MONITOR 


DIGIT DIGIT 
2 \ 
a 


OBIM STATUS CHANNEL MONITOR 


DIAGNOSTIC INPUT DEVICE 
DIGITS 


: upper | [8] [7] [s] [5] [4] [5] [2] LI 


OFF SELECTOR LOWER CHANNEL SELECTOR 


DIAGNOSTIC INPUT DEVICE 
DIGIT|DIGIT |DIGIT |DIGIT |DIGIT|DIGIT | DIGIT [DIGIT 
8 7 6 5 4 3 2 | 


NOT USED 


NOT USED 


CHANNEL NUMBER 
OF SINGLE DEVICE 
TO BE TESTED 
(TO WORK ON 


SINGLE CHANNEL ) 


NOT USED 


Figure 2-122. DBIM Input Device Test Subroutine Modes of Operation 


DIAGNOSTIC OUTPUT MONITOR 


SIGN [DIGIT |DIGIT |DIGIT| DIGIT|DIGIT |DIGIT 
6 5 4 3 2 | 


CHANNEL 
NUMBER 
@ MODE THAT WAS IN 
(OFF) ERROR 
1 (NOT SET) 


CHANNEL 

NUMBER 
SOEs THAT WAS IN 

ERROR 

(NOT SET) 


CHANNEL 
NUMBER 
OF SINGLE 

B MODE DEVICE 
SELECTED BY 
DIAGNOSTIC 
INPUT DEVICE 


C MODE NOT USED 
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The data of the channel requested is then placed into the real-time program. 
If the DBIM interrogated is set, the DCP diagnostic output monitor will 
display a plus sign and six zeros, and the typewriter message SUCCESSFUL 
RUN OF CHANNEL DISPLAYED IN B MODE will be transmitted. If the 
DBIM is reset, the sign bit is set to minus and the ABORT indicators will 
light. 


4, C Mode. The C mode is not applicable to this test subroutine. 
Should the DCP mode selector switch accidentally be placed in position ''C", 
an error message will be transmitted through the typewriter. 


2-49. Digital Bit Input (DBI) Device Test Subroutine. The DBI device test 
subroutine has three modes of operation (OFF, A and B). The mode is selected 
through the DCP mode selector switch positions "OFF", "A" or "'B''. C mode 
is not used with this subroutine. 


2-50. There are 590 DBI channels numbered from 1 to 590. (Refer to table 
2-6). The DBI device test subroutine fundamentally examines the individual 
channel input data to determine if the system control associated with that 
channel is "on". If a discrepancy occurs, the DCP diagnostic output monitor 
will display the channel number in bits four, five, and six and set the sign bit 
to minus. In addition the ABORT indicator on the C/M and IOS will light until 
the channel is bypassed or the error condition is corrected. 


2-51. The initialization of the DBI device test subroutine causes the DCP, 
address and range symbols to be stored within the subroutine, The mode routine 
continuously checks for the presence of an input caused by the switch being in one 
of the previously mentioned positions. If no input is received, the OFF mode is 
assumed, and a subsequent transfer to the O mode is effected. Detection of 
input signifies a transfer to the particular mode selected by the mode selector 
switch. Various validity checks are made with resultant error messages 
transmitted through the typewriter. 
a. Control word for DBI. 

1. $ - Start Symbol (or) F-End Symbol. 

2. Comma or Tab, 

3. C,D, or E - DCP Symbol. 

4. Comma or Tab. 


5. 3 - Device Number. 


6. Comma or Tab. 
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Table 2-6. DBI Device Test Subroutine 


DBI Program 
Device Symbol 


DBI C401 
DBI C402 
DBI C403 
DBI C404 
DBI C405 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 


DBI 


Computer 


Q © a 2 Oo 4A 8 & | A af A Aa OG AG At 4a G&G aA 


Panel 


AC SNSR SIG, AC1 


AC SNSR SIG, AC2 

FUEL CELL 1, CIR & SEP MOTORS 

FUEL CELL 2, CIR & SEP MOTORS 

FUEL CELL 3, CIR & SEPT MOTORS 

SCS, GROUP 1, ACI 

SCS, GROUP 2, AC2 
TELECOMMUNICATIONS, PCM, TLM 
TELECOMMUNICATIONS, GROUP 1 
TELECOMMUNICATIONS, SIG COND, S BAND PA 
TELECOMMUNICATIONS, GROUP 2 
INVERTER CONTROL, 1 

INVERTER CONTROL, 2 

INVERTER CONTROL, 3 

PYRO B, HF ANT DEPLOY 

BAT CHGR, BATC 

BAT C PWR, POST LANDING 

SNSR UNIT AC BUS 1 

SNSR UNIT AC BUS 2 

BAT RLY BUS, A 

MASTER EVENT SEQ CONT, LOGIC A, BAT 


BAT RLY BUS, B 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI Program 
Device Symbol Computer Panel Description 


DBI 23 C466 c 1A87 POST LDG, BAT BUS A 


DBI 24 C467 Cc 1A71 BAT A PWR, ENTRY 

DBI 25 C468 ec 1A22 BATTERY CHARGER, BAT A CHGE 

DBI 26 C469 (ae 1A22 BATTERY CHARGER, BAT B CHGE 

DBI 27 C470 Cc 1A87 POST LDG, BAT BUS B 

DBI 28 C471 c 1A87 MAIN B, BAT C 

DBI 29 C472 Cc 1A87 MAIN B, BAT BUS B 

DBI 30 C473 c 1A87 POST LDG, MAIN A 

DBI 31 C476 Cc 1A87 INVERTER PWR, NO. 1, MN A 

DBI 32 C477 ey 1A87 INVERTER PWR, NO. 3, MN A 

DBI 33 C478 Cc 1A22 BATTERY CHARGER, MNA 

DBI 34 C479 € 1A24 FLOODLIGHTS & COUCH ATTEN, MNA 

DBI 35 C480 € 1A22 DC SNSR SIG, MNA 

DBI 36 C485 € 1A25 EVENT TIMER, MNA 

DBI 37 C486 Cc 1A22 INSTRUMENTS, ESS,MAA 

DBI 38 C493 Cc 1A22 FUEL CELL 1, BUS CONT 

DBI 39 C494 Cc 1A22 FUEL CELL 2, BUS CONT 

DBI 40 C495 Cc 1A22 FUEL CELL 3, BUS CONT | 

DBI 41 C496 Cc 1A22 INSTRUMENTS, PAM XMTR, NONESS 

DBI 42 C497 Cc 1A22 INSTRUME NTS, NONESS, BUS 

DBI 43 C498 Cc 1A22 INSTRUMENTS, PAM XMTR, SCIEN 

DBI 44 C501 c 1A87 INVERTER PWR, NO. 2, MNB | 
a 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI 


Device 


DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 


DBI 
DBI 


45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 


Program 
Symbol 


C502 
C503 
C504 
C506 
C534 
C550 
C590 
C511 
C512 
C551 
C552 
C553 
C554 
C555 
C556 
C558 
C559 
C560 
C561 
C562 
C563 
C564 
C566 


Computer 


Cc 


a qQqa a aa a 2 Sa Gs a, a a+ a a Gh © 


a 


a 


1A87 
1A87 
1A71 
1A22 
1A22 
1A22 
1A25 
1A25 


Description 

INVERTER PWR, NO. 3, MNB 
BATTERY CHARGER, MNB 
POST LDG, MAIN B 
DC-SNSR SIG, MNB 
CAUTION/WARNING MNB 
CAUTION/WARNING MNA 
RCS HEATERS, A, MM B 
EVENT TIMER, MNB 
INSTRUMENTS, ESS, MNB 
SNSR UNIT, DC BUS, A 
SNSR UNIT, D C BUS, B 
AC PWR 

FUEL CELL 1, H2& O2 
FUEL CELL 2, H2& Q2 | 
FUEL CELL 3, H2& Q 
MAIN A, BAT BUS A 
MAIN A, BAT C 

BAT B PWR, ENTRY 
FUEL CELL 1 PURGE 
FUEL CELL 2, PURGE 
FUEL CELL 3, PURGE 
B10 MED COMM, MNA 


B10 MED COMM, MNB 


bo 
1 
oo 
oO 
© 


DBI 


Device 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


Program 
Symbol 


C568 
C573 
c574 
C579 
C580 
C581 
C582 
C583 
C584 
C585 
C586 
C587 
C588 


C589 


C600 
C601 
C602 
C603 
C604 


C605 


Computer 


Cc 


ao 2 8 fA OY O GO A OA A a © A eG G4 fe 4 


© 


Qa 


Panel 
1A25 
1A22 
1A22 
1A22 
1A22 
1A22 
1A22 
1A22 
1A22 


1A22 


1A22 
1A22 
1A2z 
1A22 
1A22 


1A22 


Description 


POST LANDING, FLOAT BAG, BAT C 

ECS, H20, MINA 

ECS, ACCUM, MNB 

ENVIRONMENTAL CONTROL SYSTEM, TRANSDUCER WAST & POT H20, MNA 
ENVIRON MENTAL CONTROL SYSTEM, TRANSDUCER WAST & POT H20, MNB 
ENVIRONMENTAL CONTROL SYSTEM, TRANSDUCER, PRESS GROUPS 2, MNA 
ENVIRONMENTAL CONTROL SYSTEM, TRANSDUCER, PRESS GROUPS 2, MNB 
CRYOGENIC TANK FAN MOTORS, AC1, OA 

CRYOGENIC TANK FAN MOTORS, AC1, OB 

CRYOGENIC TANK FAN MOTORS, AC1, OC 

CRYOGENIC TANK FAN MOTORS, AC2, OA 

SCIEN EQUIP SEB, 1 

SCIEN EQUIP SEB, 2 


SCIEN EQUIP HATCH C15A5CB119 


FUEL CELL PUMP #1 BUS 1 
FUEL CELL PUMP #1 BUS 2 
FUEL CELL PUMP #2 BUS 1 
FUEL CELL PUMP #2 BUS 2 
FUEL CELL PUMP #3 BUS 1 


FUEL CELL PUMP #3 BUS 2 


(quoD) suTnorgng say, BdTAeEG IAC “9-Z% PBL 


T-T-TV-V9NS 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI 


Device 


DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 


DBI 


Program 
Symbol 


C606 
C607 
C608 
C609 
C610 
C611 
C612 
C614 
C615 
C616 
C617 
C618 
C619 
C620 
C621 
C629 
C631 
C633 
C634 
C637 
C639 


C641 


Computer 


Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
C 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 


Description 


NON ESSENTIAL T/C BUS 1 
NON ESSENTIAL T/C BUS 2 
ESSENTIAL T/C BUS 1 

ESSENTIAL T/C BUS 2 

BATTERY CHARGER BUS 2 
NON ESSENTIAL BUS BUS A 
NON ESSENTIAL BUS BUS B 


MAIN BUS BATTERY A&C TIE ON 


MAIN BUS BATTERY B&C TIE ON 


FUEL CELL, Op PURGE (1) 
FUEL CELL, H2 PURGE (1) 
FUEL CELL, 02 PURGE (2) 
FUEL CELL, H2 PURGE (2) 
FUEL CELL, Og PURGE (3) 
FUEL CELL, Hg PURGE (3) 
MAIN BUS A,OFF (1) 
MAIN BUS A,OFF (2) 
MAIN BUS A,OFF (3) 
MAIN BUS A, RESET 
MAIN BUS B, OFF (1) 
MAIN BUS B, OFF (2) 


MAIN BUS B, OFF (3) 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI Program 
Device Symbol Computer Description 


DBI 112 C642 (6 MAIN BUS B, RESET 
DBI 113 C646 "AC INVERTER, MNA, 1 
DBI 114 C647 AC INVERTER, MNB, 2 
DBI 115 C648 AC INVERTER, MNA, 3 
DBI 116 C649 AC BUS 1 RESET 
DBI C650 AC INVERTER, MNB, 3 

DBI C651 

DBI C652 
6 DBI C653 


DBI C654 


AC BUS 1, (1) 

AC BUS 1, (2) 

AC BUS 1, (3) 

AC BUS 2, RESET 
DBI C656 AC BUS 2, (1) 
DBI C657 AC BUS 2, (2) 
DBI C658 AC BUS 2, (3) 
DBI C659 FUEL CELL INDICATORS, 2 
DBI C660 FUEL CELL INDICATORS, 
DBI C661 BATTERY CHARGER, OFF 
DBI C662 BATTERY CHARGER, A 
DBI C663 BATTERY CHARGER, B 
DBI C664 BATTERY CHARGER, C 
DBI C665 BATTERY CHARGER, SUIT PACK 


DBI C666 DC INDICATORS, FUEL CELL 1 


a a a ea a GG A a Ga a a2 a& Oo Aa a © a A aA a2 & 


DBI C667 DC INDICATORS, FUEL CELL 2 
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Table 2-6. DBI Device Test Subroutine (Cont) 


Program . 
Symbol 


C668 
C669 
C670 
C671 
C672 
C673 
C674 
C675 
C676 
C645 
C681 
C682 
C683 
C684 
C685 
C686 
C687 
C688 
C689 
C690 
cé691 


C692 


Computer. 


Cc 


Cc 


Cc 


Q 
Qa 


a a Aa Ga Oo a a a a a o a a 2 G Oy © 


DC INDICATORS, FUEL CELL 3 
DC INDICATORS, MAIN BUS, A 
DC INDICATORS, MAIN BUS, B 
DC INDICATORS BAT BUS, A 

DC INDICATORS, BAT BUS, B 
DC INDICATORS, BAT CHARGER 
DC INDICATORS, BAT C 

DC INDICATORS, PYRO BAT, A 
DC.INDICATORS, PYRO BAT, B 
IFTS OFF 

AC INDICATORS, BUS 1, GA 

AC INDICATORS, BUS 1, GB 

AC INDICATORS, BUS 1, @C 

AC INDICATORS, BUS 2, DA 

AC INDICATORS, BUS 2, OB 

AC INDICATORS, BUS 2, OC 

SPS GAUGING, AC 1 

SPS GAUGING, AC 2 

MAIN BUS TIE BAT A & C TO" AUTO" 
MAIN BUS TIE BAT B & C TO "AUTO" 
SCS, FDAI LTG, AC1 


SCS, FDAI LTG, AC2 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI Program 
Device Symbol Computer Panel Description 


DBI Cc 


156 


C901 


DC IND, F/C-1 IOS 


DBI 157 C902 Cc 18A32 DC IND. F/C-2 10S 
DBI 158 C903 Cc 18A32 DC IND. F/C-3 IOS 
DBI 159 c904 Cc 18A32 DC IND. MAIN BUS A IOS 
DBI 160 C905 Cc 18A32 DC IND. MAIN BUS B IOS 
DBI 161 C906 Cc 18A32 DC IND, BATT BUS A IOS 
DBI 162 C907 Cc 18A32 DC IND. BATT BUS B IOS 
| DBI 163 C908 Cc 18A32 DC IND. BATT CHARGER IOS 
| DBI 164 C909 Cc 18A32 DC IND. BATT POST LANDING IOS 
DBI 165 cg910 Cc 18A32 DC IND. PYRO BATT A IOS 
DBI 166 cgil Cc 18A32 DC IND, PYRO BATT BIOS 
6 DBI 167 C912 Cc 18A32 AC IND BUS 1 @AIOS 
DBI 168 C913 Cc 18A32 AC IND BUS 1 ©B IOS 
DBI 169 C914 Cc 18A32 AC IND BUS 1 ©C IOS 
DBI 170 cg15 Cc 18A32 AC IND BUS 2 @A IOS 
DBI 171 C916 Cc 18A32 AC IND BUS 2 @B IOS 
DBI 172 C917 Cc 18A32 AC IND BUS 2 @ C IOS 
DBI 173 C918 Cc 18A14 FUEL CELL # 1 IND IOS 
DBI 174 C919 Cc 18A14 FUEL CELL # 2 IND IOS 
DBI C920 Cc FUEL CELL # 3 IND IOS 


DBI 


N100 O02 FANS, AUTO, 1 


DBI N101 O2FANS, ON, 1 
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Table 2-6. DBI Device Test Subroutine (Cont) 


Program 
Symbol Computer Panel Description 


N105 1A13 02 HEATERS, ON, 1 
N108 1A13 O2HEATERS, AUTO, 2 
N200 1A13 O2FANS, AUTO 2 
N201 1A13 O2 FANS, ON, 2 
N205 1A13 02 HEATERS, ON, 2 
N206 1A13 O2HEATERS, AUTO, 2 
N500 1A13 Hy FANS, ON, 2 
1A13 Hg FANS, AUTO, 2 
1A13 H2 FANS, ON, 2 


1A13 H2 FANS, AUTO, 2 


1A13 H2 HEATERS, ON ,1 

1A13 H2 HEATERS, ON, 2 

1A13 Hg HEATERS, AUTO, 1 

1A13 Hp HEATERS, AUTO, 2 

1A13 PRESS IND, TANK 1 
CYROGENIC SYSTEM, TANK HEATERS, 02, MNA 
CYROGENIC SYSTEM, TANK HEATERS, Hp, MNA 
CYROGENIC SYSTEM, TANK HEATERS, 02, MNB 
CYROGENIC SYSTEM, TANK HEATERS, H2, MNB 
CYROGENIC SYSTEM, TANK HEATERS, QTY, AMPL -2, AC1 
CYROGENIC SYSTEM, TANK HEATERS, QTY,AMPL - 2, AC2 


UP TEL, BLOCK 


Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 


AGC MODE, ON 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI Program 
Device Symbol Computer Panel Description 
DBI 201 G040 15A3 NON-INTEGRATED UDL UPRUPT 
DBI 202 M741 DCRT 1 COMPUTER SELECT A 
DBI 203 M751 DCRT 1 COMPUTER SELECT B 
DBI 204 M761 DCRT 1 COMPUTER SELECT C 
DBI 205 M771 DCRT 1 MEMORY BANK UPPER 
DBI 206 
DBI 207 
DBI 208 
DBI 209 
DBI 210 


DBI 211 SUIT EVAP, AUTO 


Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 


DBI CABIN TEMP, AUTO 


DBI 


o) 


ECS RADIATOR 1A 


DBI ECS RADIATOR 1B 


DBI ECS RADIATOR 2A 


DBI ECS RADIATOR 2B 


DBI ECS GLYCOL, AC2, PUMP 1 


DBI ECS GLYCOL, AC1, PUMP 1 


DBI ECS GLYCOL, AC1, PUMP 2 


DBI ECS GLYCOL, AC2, PUMP 2 


DBI INLET 


a ag aa aa a Qa © 


DBI BY PASS 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI Program 
Device Symbol Computer Panel Description 


DBI F117 Cc 1A127 GLYCOL RESOLVER, OUTLET 


DBI F118 1A146 GLYCOL ACC ISOL VALVE, OPEN 


DBI F120 1A127 GLYCOL RESOLVER, INLET 
DBI F134 1A127 GLYCOL TO RED 
DBI F135 1A129 GLYCOL PRESS RELIEF (1) 
DBI F136 1A129 GLYCOL PRESS RELIEF (2) 
DBI F147 1A13 GLYCOL EVAP, TEMP IN, AUTO 
DBI F156 1A127 GLYCOL RESOLVER, BY PASS 
DBI F171 1A114 GLYCOL RESERVE 
DBI F127 1A113 TANK INLET OXY, REG, SELECT POS #1 


DBI F128 1A113 TANK INLET OXY, REG, SELECT POS#2 


DBI F130 1A113 TANK OUTLET OXY. REG, SELECT POS #1 


DBI F131 1A113 TANK OUTLET OXY, REG, SELECT POS #2 
DBI F104 1A121 POTABLE TANK, SHUT OFF 
DBI F107 1A121 OVERBOARD PRESSURE RELIEF, (1) 
DBI F108 1A121 OVERBOARD PRESSURE RELIEF, (2) 
DBI F133 1A121 WASTE WATER, S/M SUPPLY, SHUT OFF 
DBI 
DBI DRINKING WATER CONT VALYE "ON" 
DBI POTABLE WATER DIVERTER, HOT 


DBI POTABLE WATER DIVERTER, COLD 


oo Gn G6 me G&G He Hh 466 46h AS 6.848 © 6 


DBI WASTE TANK SEV, SHUT OFF 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI Program 
Device Symbol Computer Description 


DBI F112 Cc HgO ACC, RMTE (1) 
DBI F113 H20 ACC, MAN (1) 


DBI F114 H20 ACC, RMTE (2) 


HO ACC, MAN (2) 


DBI F161 
DBI FO71 H20, IND, WASTE 
DBI F148 IOS WATER QTY IND SEL, "POTABLE TANK" 
DBI F149 IOS WATER QTY. IND SEL "WASTE TANK" 


DBI F094 1 1F @ PRESSURE REG SELECTOR ON "1" 


a 2 8 OQ f 12a oe 


DBI F095 1 1F @2 PRESSURE REG SELECTOR ON "2" 


DBI F093 S/M SUPPLY 


(o) 


DBI F083 SUIT COMPRESSOR, AC2, COMPR 1 


DBI F084 SUIT COMPRESSOR, AC1, COMPR 1 
DBI F085 SUIT COMPRESSOR, AC1, COMPR 2 
DBI F086 SUIT COMPRESSOR, AC2, COMPR 2 
DBI F087 CABIN AIR FAN, 1 
DBI F088 CABIN AIR FAN, 2 
DBI FO97 EMERG SELECTOR "# 1 POS" 
DBI F098 EMERG SELECTOR "'# 2 POS" 
DBI F100 EMERG VALVE PRESS TO TEST 


DBI F101 INNER CABIN RV BOOLEAN # 1 


aA GS Of A © OO: A a Oo a @G 


DBI F102 INNER CABIN RV BOOLEAN # 2 


DBI F103 OUTER CABIN RV "AUTO" 


io) 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI Program 
Device Symbol Computer Description 


DBI F121 REPRESS ULV "OPEN" 


DBI F500 LID "ON" CABIN FAN #1 


DBI F501 LID "ON" CABIN FAN # 2 


DBI F999 . VACUUM 
DBI ~ F122 SUIT FLOW RELIEF 
DBI F123 SUIT RETURN, AIR, OPEN 


DBI F124 DEMAND PRESS REG AND RLF VLV. SEL #1 POSITION 


a & a 


DBI F125 DEMAND PRESS REG AND RLF VLV. SEL #2 POSITION 


DBI F138 CO2 ABSORBER NO. 1 SEL 


DBI F139 CO2 ABSORBER NO, 2 SEL 


DBI F141 CO2 ABSORBER NO. 1 FITTED 


DBI F142 CO2 ABSORBER, IN PLACE 


DBI F143 SUIT CONNECTED, LEFT HAND 


DBI F144 SUIT CONNECTED, CENTER 
DBI F145 SUIT CONNECTED, RIGHT HAND 
DBI F169 DEMAND REG AND RELIEF VALVE PRESS TO TEST 
DBI F168 SURGE TANK, ON 
DBI F059 GLYCOL EVAP, H20 FLOW, AUTO 
DBI F060 GLYCOL EVAP, H20 FLOW, ON 


DBI F061 GLYCOL EVAP, BACK PRESS, AUTO 


G 2 Of CO GO 2 Ob oO a "a @ 


DBI F052 WASTE H20 TK REFILL, 1 


DBI F053 


a 


WASTE  O TK REFILL, 2 
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Table 2-6. DBI Device Test Subroutine (Cont) 


Program 
Symbol Computer Description 


F057 Cc POT H20 HEATER, MNA 


F058 POT H20 HEATER, MNB 


F064 H20 ACCUM, AUTO, 1 


F065 Hg O ACCUM, AUTO, 2 
C406 ENVIRONMENTAL CONTROL SYSTEM, GLYCOL PUMPS, AC 1, 0A 


C407 ENVIRONMENTAL CONTROL SYSTEM, GLYCOL PUMPS, AC 1, ©B 


C408 ENVIRONMENTAL CONTROL SYSTEM, GLYCOL PUMPS, AC 1, @C 


C409 ENVIRONMENTAL CONTROL SYSTEM, GLYCOL PUMPS, AC 2, OA 


C410 ENVIRONMENTAL CONTROL SYSTEM, GLYCOL PUMPS, AC2, ©B 


C411 ENVIRONMENTAL CONTROL SYSTEM, GLYCOL PUMPS, AC 2, @C 


C412 ENVIRONMENTAL CONTROL SYSTEM, SUIT COMPRESSORS, AC1, DA 


C413 ENVIRONMENTAL CONTROL SYSTEM, SUIT COMPRESSORS, AC1, @B 
C414 ENVIRONMENTAL CONTROL SYSTEM, SUIT COMPRESSORS, AC1, GC 


C415 ENVIRONMENTAL CONTROL SYSTEM, SUIT COMPRESSORS, AC2, OA 


C416 ENVIRONMENTAL CONTROL SYSTEM, SUIT COMPRESSORS, AC2, GB 


C417 ENVIRONMENTAL CONTROL SYSTEM, SUIT COMPRESSORS, AC2, OC 


C418 ENVIRONMENTAL CONTROL SYSTEM, CABIN AIR FAN, AC 1, OA 


C419 ENVIRONMENTAL CONTROL SYSTEM, CABIN AIR FAN, AC 1, OB 


C420 ENVIRONMENTAL CONTROL SYSTEM, CABIN AIR FAN, AC 1, OC 
C421 ENVIRONMENTAL CONTROL SYSTEM, CABIN AIR FAN, AC 2, GA 


C422 


ENVIRONMENTAL CONTROL SYSTEM, CABIN AIR FAN, AC 2, OB 


GO A °Oo GO @ A O 4G © GG 4G G O::°O & 4 OQ O° OG 


C424 ENVIRONMENTAL CONTROL SYSTEM,RADIATOR, AC 1, 1A 


2-399 


007-2 


DCE Program 
Device Symbol Computer Description 


DBI 311 C425 Cc ENVIRONMENTAL CONTROL SYSTEM, RADIATOR, AC 1, 2B 


DBI C426 ENVIRONMENTAL CONTROL SYSTEM , RADIATOR, AC 2, 1B 


DBI C427 ENVIRONMENTAL CONTROL SYSTEM, RADIATOR, AC 2, 2B 


DBI C436 POST LANDING, VENT FAN, BAT C 


DBI SCS, GROUP 2, AC 1 


DBI SCS, GROUP 2, AC 2 


DBI ENVIRONMENTAL CONTROL SYSTEM, TRANSDUCER, PRESS GROUPS 1, MNA 


DBI ENVIRONMENTAL CONTROL SYSTEM, TRANSDUCER, TEMP, MNA 


DBI ENVIRONMENTAL CONTROL SYSTEM, POT HgO HTR, MNA 


DBI ENVIRONMENTAL CONTROL SYSTEM, TRANSDUCER, PRESS GROUPS 1, MNB 


DBI ENVIRONMENTAL CONTROL SYSTEM, TRANSDUCER, TEMP, MNB 


DBI ENVIRONMENTAL CONTROL SYSTEM, POT H90 HTR, MNB 


DBI GAS ANAL AC 1 


DBI CRYOGENIC TANK FAN MOTORS, AC 2, OC 


DBI ENVIRONMEN IAL CONTROL SYSTEM, CABIN AIR FAN, AC 2, GC 
DBI CRYOGENIC TANK FAN MOTORS, AC2, ©B 
DBI INSTRUMENTS, PAM XMTR, NONESS 
DBI SPS TANK PRESS, ON (1) 


DBI SPS TANK PRESS, AUTO (1) 


(qUOD) euTJNOIGNS JsaZ edIAOG IAA “9-Z% PTGBL 


DBI SPS TANK PRESS, ON (2) 


Oo A 6 GQ 6 4 ©@ GO Gea a2 ann 2 a a | a © 


DBI SPS TANK PRESS, AUTO (2) 


T-T-T?-V9WS 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DCE Program 
Device Symbol_ Computer = Panel. ~—— Description 
DBI 332 P030 ic 1A20 SPS TANK PRESS, HE 
DBI 333 P03: Cc 1A20 SPS TANK PRESS, N2B 
DBI 334 P032 c 18A34 IOS TANK PRESS READOUT SW HE 
DBI 335 P033 Cc 18A34 IOS TANK PRESS READOUT SW No A 
DBI 336 PO3U Cc 18A34 IOS TANK PRESS READOUT SW N2B 
DBI 337 P037 Cc 1A2 FCSM, ON 
DBI 338 P0S9 (e) 1A2 FCSM, OVERRIDE 
& DBI 339 P249 Cc 1A3 SPS, INJECT PRE-VALVES, ON, A 
DBI 340 P250 Cc 1A3 SPS, INJECT PRE-VALVES, ON, B 
DBI 341 C533 €c 1A25 SPS, HE VALVE, MNB 
DBI 342 C549 (@] 1A25 SPS, HE VALVE, MNA 
DBI 343 P013 ic 1A20 OX FLOW, INCR 
DBI 344 P014 (6; 1A20 OX FLOW, DECR 
DBI 345 PO15 Cc 1A20 VaLVE, SEC 
DBI 346 PO17 [o 1A20 SENSOR, PRI 
DBI 347 PO18 Cc 1A20 SENSOR, AUX 
DBI 348 C430 Cc 1A25 SPS, GAUGING, AC 1 
DBI 349 C43i c 1A25 SPS, GAUGING, AC 2 
DBI 350 C532 ic 1A25 SPS, GAUGING, MNB 
DBI 351 C548 Cc 1A25 SPS, GAUGING, MNA 
DBI 352 R270 Cc 1A15 SM RCS, QTY GAUGING, POWER, ON 
DBI 383 R300 Cc 1A12 RCS INDICATORS, C,M, A 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI Program 
Device Symbol §_ Computer Description 


DBI K301 € RCS INDICATORS, C/M, B 


DBI R302 RCS INDICATORS, S/M, A 


DBI R303 RCS INDICATORS, S/M, B 


DBI R304 RCS INDICATORS, S/M, C 


DBI R305 RCS INDICATORS, S/M, D 


’ DBI C/M, SDS1, A 


DBI C/M, SDS2, B 


DBI RCS INDICATORS, S/M, SDS3, A 


DBI RCS INDICATORS, S/M, SDS4, B 


DBI RCS INDICATORS, S/M, SDS5, C 


DBI RCS INDICATORS, S/M, SDS6, D 


DBI RCS, GAUGING, MN B 


DBI RCS, GAUGING, MN A 
DBI PROP 1 SOL, MN B 
DBI PROP 1 SOL, MN A 


DBI POST LDG, BAT C 


RCS HEATERS, B, MN A 


DBI 


DBI RCS HEATERS, C, MN B 


DBI RCS HEATERS, D, MN A 
DBI NON INTEGRATED UDL DISPLAY DATA BIT 


DBI NON INTEGRATED UDL ADDRESS BIT 1 


oe a 6 6 4G GG aa aA 4 4 @ a @ a aA a a Gg 4 


DBI NON INTEGRATED UDL ADDRESS BIT 2 


2-402 


DBI Program 
Device Symbol Computer Panel Description 


DBI T511 c INTEGRATED MODE SELECTED 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


IMU TEMP MODE BIT 1 


DBI 


SECOND BIT OF IMU TEMPERATURE SWITCH POSITION 


DBI 


C.M CHT BRKR # C15A6CB67-AC BUS #-1 


DBI 


C/M CHT BRKR # C15A6CB66 -AC BUS #2 


DBI 388 C432, DE 1A25 C/M CHT BRK # C15A6CB46- AC BUS # 1° REFER TO CHANNELS 315 & 316 


T-T-TP-V9NS 


DBI C/M CHT BRKR #C15A6CB45 - AC BUS #2 REFER TO CHANNELS 315 & 316 


DBI 390 HO75 DE 1A24 PARTIAL SCS POWER, AC 2 


DBI 391 HO76 DE 1A24 PARTIAL SCS POWER, aC 1 


DBI 


COMPUTER SELECT A 


DBI 


COMPUTER SELECT B 


DBI 


COMPUTER SELECT C 
DBI 


(qu0D) ouT]NOAGNg Ysa, BOTAO IGA *9-Z P1GBL 


MEMORY BANK UPPER 


DBI COMPUTER SELECT A 


DBI COMPUTER SELECT B 


€0V-c 


. 


vOr-% 


DBI 


Device 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


DBI 


398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 


419 


Program 
Symbol 


M763 
M773 
SO7T7 
S078 
S079 
S080 
S075 
S076 
D002 
D003 


D105 


Computer 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


D 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


Panel 
DCRT3 
DCRT3 
16A16 
16A16 
16A16 
16A16 
16A16 
16A16 
1A8 
1A16 
1A16 
1A16 
1A16 
1A24 
1A16 
1A16 
1A16 
1A71 
1A71 
1A71 
1A71 


1A25 


Description 


COMPUTER SELECT C 

MEMORY BANK UPPER 

ZERO RCS FUEL 

ZERO RCS TIME 

MARK HOLD RELEASE SDS1 

MARK HOLD RELEASE SDS2 

BOOLEAN WHICH INDICATES THAT A SEXTANT SCALE HAS BEEN SELECTED AT THE SCT/SXT DISPLAY 
BOOLEAN WHICH INDICATES THAT A TELESCOPE SCALE HAS BEEN SELECTED AT THE SCT/SXT DISPLAY 
ELS LOGIC 

MAIN CHUTE RELEASE 

REACTION CONTROL SYS, C/M PRESS 
ABORT SYSTEM, OX DUMP AUTO 
ABORT SYSTEM, LES MODE 

EDS POWER, ON 

ABORT SYSTEM, EDS AUTO 

ABORT SYSTEM, 2 ENG OUT AUTO 
ABORT SYSTEM, L/V RATES AUTO 
PYRO A, SEQ A 

PYRO A, RCS FUEL DUMP 

PYRO B, RCS FUEL DUMP 

PYRO B, SEQ. B 


ELS, A, BAT A 


oF 
ao 
_ 
@ 
bo 
I 
ad 
S) 
ee 
— 
Oo 
oO 
< 
Tr 
oO 
@ 
sar | 
@ 
n 
ctr 
mM 
=] 
on 
er 
° 
cn 
ct 
_ 
= | 
fer) 

\ ex) 
Q 
(2) 
= 

— 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI Program 
Device Symbol Computer Panel Description 


DBI 420 C460 DE 1A22 MASTER EVENT SEQ CONT, ARM A, BAT A 
DBI C462 DE 1A25 ELS, B, BAT B 


DBI C463 DE 1A22 MASTER EVENT SEQ CONT, ARM B, BAT B 
DBI C464 DE 1A22 


MASTER EVENT SEQ CONT, LOGIC A, BAT B 


DBI C505 DE FLOOD LIGHTS & COUCH ATTEN, MNB 


2-405 
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Table 2-6. DBI Device Test Subroutine (Cont) 


Program 
Symbol_ 


C527 
H155 
H163 
C543 


Computer 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 


DE 


DE 


D 


DE 


DE 


DE 


DE 


DE 


Panel 
1A25 
1A181 
1A182 


1A25 


Description 
RCS, C/M-S/M, TRANSFER, MNB 


CO-PILOTS ROT CONT B/O SW 
CO-PILOTS TRAN CONT T-HDL CW SW 
RCS, C/M-SM, TRANSFER, MNA 


EDS, 1, BAT A 

EDS, 2, BAT B 

EDS, 2, BAT C 

MASTER EVENT SEQ CONT, PYRO ARM 
MASTER EVENT SEQ CONT, LOGIC 
C/M PROP JETT, DUMP 

C/M PROP JETT, PURGE 

C/M PROP JETT, LOGIC 

DIGITAL EVENT TIMER, STOP 
DIGITAL EVENT TIMER, DOWN 
L/V AOA 

C/W, NORMAL 

C/W,ACK 

CAUT/WARN, MODE, CSM 
CAUT/WARN, POWER, 1 


CAUT/WARN, POWER, 2 
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Table 2-6. DBI Device Test Subroutine (Cont) 


Program 
Symbol Coniputer Panel Description 


E367 DE 1A23 C/W LAMP TEST, 2 

E368 DE 1A23 C/W LAMP TEST, 1 

Vv313 DE 1A184 | ASTRO-SEXTANT DOORS OPENED 
T201 DE 1A20 TAPE RECORDER, RECORD 

7202 DE 1A20 TAPE RECORDER, PLAY 

T203 DE 1A20 TAPE RECORDER, FWD 

T204 DE 1A20 TAPE RECORDER, REV 

7205 DE 1A20 TAPE RECORDER, SPEED HIGH 
T206 DE 1A20 TAPE RECORDER, SPEED LOW 
T207 DE 1A20 TAPE RECORDER, PLAY PCM 
T208 DE 1A20 TAPE RECORDER, ANALOG 

T209 DE 1A20 TLM INPUTS, PCM HIGH 

T210 DE 1A20 PWR, SCE, ON 

T211 DE 1A20 PWR, PMP, ON 

T212 DE 1A20 VHF AM, T/R 

T213 DE 1A20 VHF AM, REC 

T214 DE 1A20 VHF AM, PCVR 

T215 DE 1A20 UHF/ VHF/HE ANT VHF LOWER SELECTED 
T216 DE 1A20 VHF ANTENNA RECOVERY 


T217 DE 1A20 —-~«¥RECOVERY HF, ON 


T218 DE 1A20 RECOVERY VHF, BCN ON 


T222 DE 1A20 RANGING A (RNG) 


2-407 


2-408 


DBI 
Device 


DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 


DBI 
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Table 2-6. DBI Device Test Subroutine (Cont) 


Program 
Symbol Computer Description 


7223 DE S BAND, VOICE, TAPE 
T224 DE S BAND, VOICE, ANALOG 
T225 DE S BAND, VOICE, TV 

T226 DE S BAND, VOICE, PLSS 

T228 DE S BAND, PWP AMPL, HIGH 
T229 DE S BAND, OSC PRIM 

T230 DE S BAND, EMERG VOICE 
T231 DE S BAND, KEY 

T232 DE UP DATA, S BAND 

1233 DE UHF 

T234 DE C BAND, 1 PULSE 

T235 DE C BAND, 2 PULSE 

T221 DE S BAND, VOICE, RING 
T220 DE VHF FM, ON 

T236 * DE RECOVERY, HF, SSA 

1237 DE RECOVERY, HF, AM 

1238 DE S BAND, X PONDER 

T239 DE S BAND, X PONDER, PWR AMPL 
T258 DE S BAND ANTENNA, AUTO 
T259 DE S BAND ANTENNA, LOWER 
T264 DE ASTRO MIKE AUDIO OUT 


C453 DE TELECOMMUNICATIONS, GROUP 3 
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Table 2-6. DBI Device Test Subroutine (Cont) 


Program 
Symbol Computer Description 


C454 DE TELECOMMUNICATIONS, GROUP 5 

C455 DE TELECOMMUNICATIONS, GROUP 4 

C483 DE CENTRAL TIMING SYS, MNA 

C509 DE CENTRAL TIMING SYS, MNB 

T243 D HF ANTENNA, ORBITAL 

T244 POST LANDING, HF ANTENNA, DEPLOY, A 


T245 POST LANDING, HF ANTENNA, DEPLOY, B 


TVC 2 POWER, AC1 

TVC 2 POWER, AC2 

B MAG POWER, AC1 

B MAG POWER, AC2 

TVC 1 POWER, AC2 

SCS GROUP 2 

ROTATION CONTROL POWER, AC] 
LIMIT CYCLE 

DIRECT RCS 

GN 


SCS CHANNEL, PITCH 


SCS CHANNEL, YAW 


SCS CHANNEL, B & D ROLL 


SCS CHANNEL, A & C ROLL 


2-409 


2-410 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI 
Device 


DBI 
DBI 
DBI 
DsI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 
DBI 


DBI 


Program 


Symbol 


H204 
H205 
H206 
H207 
H208 
H213 
H214 
H215 
H216 
H501 
H502 
H503 
C519 
C520 
C521 
C522 
C523 
C524 
C535 
C536 
C537 


C539 


Computer 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


Description 

05 G ENTRY 

ATT DEADBAND, MIN 
RATE GYRO, BMAG, ROLL 
RATE GYRO, BMAG, PITCH 
RATE GYRO, BMAG, YAW 
LCL VERT 

MONITOR, ATTITUDE 

av 

MONITOR, ENTRY 

RATE GYRO POWER, AC1 
RATE GYRO POWER, AC2 
TVC 1 POWER, AC1 


SCS, DIRECT CONT 


SCS, PITCH 2, MNB 


’ 


SCS, A & C ROLL, MNB 


, 


SCS, B & D ROLL, MNB 


’ 


SCS, YAW 1, MNB 


SCS, GROUP 1, MNB 


’ 


SCS, DIRECT CONT, MNA 


SCS, PITCH 1, MNA 


SCS, A& C ROLL, MNA 


SCS, YAW 1, MNA 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI Program 
Device Symbol Computer Panel Description 


DBI 535 C538 DE 1A25 SCS, B & D ROLL, MNA 


DBI 536 C540 DE 1A25 SCS, GROUP 1, MNA 


DBI 537 C571 DE 1A25 SCS, GROUP 2, MNA 


DBI 538 C572 DE 1A25 SCS, GROUP 2, MNB 


‘DBI 539 H101 DE 1A3 SPS, GIMBAL MOTORS PITCH 1 OFF 


DBI 540 H102 DE 1A3 SPS, GIMBAL MOTORS PITCH 2 OFF 


DBI 541 H103 DE 1A3 SPS, GIMBAL MOTORS YAW 1, OFF 


DBI 542 H104 DE 1A3 SPS, GIMBAL MOTORS YAW 2, OFF 


DBI H107 DE 


SCS-HAND CONTROLLER IN ABORT POSTION 


DBI H199 DE 1A7 DIRECTION 


DBI H304 DE 


NORMAL 


DBI 


DE 


DBI 


DE PILOTS TRAN CONT -T-HDL CW SW 


DBI 548 C530 “DE 1A25 SPS, GIMBAL MOTOR CONTROL, YAW 2, BAT B 


DBI 549 C531 DE 1A25 SPS, GIMBAL MOTOR CONTROL, PITCH 2, BAT B 


DBI DE 


SPS, GIMBAL MOTOR CONTROL, 


YAW 1, BATA 


DBI DE SPS, GIMBAL MOTOR CONTROL, PITCH 1, BAT A 


DBI 552 H153 DE 1A181 PILOT ROT CONT B/O SW 


DBI DE 


AV SET (COUNTER) 


DBI 554 H400 DE 1A6 FDAI ALIGN 


DBI 555 H401 DE 1A6 ATT SET 


DBI DE 


IMU TEMP MODE, ZERO 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI Program 
Device Symbol Computer Panel Description 


DBI 557 " G316 . DE 1A31 IMU TEMP MODE, GAIN PIPA 
DBI 558 G317 DE 1A31 IMU TEMP MODE, IAIG 


DBI 559 G420 DE 16A9 OUTER GIMBLE (ROLL), INC 
1A32 


DBI G421 DE 16A9 OUTER GIMBLE (ROLL), DEC 
1A32 


DBI G422 DE 16A9 MIDDLE GIMBLE (YAW), INC 
1A32 


DBI j } G423 DE 16A9 MIDDLE GIMBLE (YAW), DEC 
1A32 


DBI G424 DE 16A9 INNER GIMBLE (PITCH), INC 
1A32 


DBI G425 DE 16A9 INNER GIMBLE (PITCH), DEC 
1A32 


DBI G300 DE 16A11 TRANSFER SWITCH IMU CONT PANEL, 1=MANUAL 
1A96 


DBI G312 DE 17A5 G & NSYNC 
1A25 


DBI G428 DE 1A22 GUIDANCE & NAVIGATION, VIEWER, AC1 


DBI 5' DE 1A22 GUIDANCE & NAVIGATION, VIEWER, AC2 


DBI DE 1A31 MAP AND DATA VIEWER, POWER AND BRIGHTNESS, LOW 
DBI DE MAP AND DATA VIEWER, POWER AND BRIGHTNESS, MED 
DBI DE OPTICS HOLD, ON 

DBI DE MAP AND DATA VIEWER 

DBI DE CONDITION LAMPS, ON 


DBI DE GUIDANCE & NAVIGATION, MU HTR, MNA 


DBI DE GUIDANCE & NAVIGATION, MU MNA 
DBI DE OPTICS, MNA 
DBI DE GUIDANCE & NAVIGATION, COMPUTER, MNA 


DBI DE GUIDANCE & NAVIGATION, MU HTR, MNB 


2-412 
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Table 2-6. DBI Device Test Subroutine (Cont) 


DBI Program 
Device Symbol Computer Panel Description 


DBI 579 C516 DE 1A22 GUIDANCE & NAVIGATION, MU, MNB 


DBI 580 C517 DE 1A22 OPTICS, MNB 


DBI 581 C518 DE 1A22 ‘GUIDANCE & NAVIGATION, COMPUTER, MNB 


- DBI 582 G400 DE 1A31 OPTICS, CONTROLLER, MED 


DBI 583 G401 DE OPTICS, CONTROLLER, HI 


DBI 584 G402 DE 16A12 OPTICS, MODE, RESOLVER 
1A31 


DBI 585 G403 DE OPTICS, ZERO OPTICS 


DBI G404 DE SEXTANT, HAND CONTROL 


DBI G405 DE 


SEXTANT, HAND CONTROL 


DBI 588 G436 DE 16A12 OPTICS, SLAVE TELESCOPE, OFFSET 25° 
1A31 


DBI 589 G437 DE 16A12 OPTICS, SLAVE TELESCOPE, STAR LOS 
1A31 


DBI 590 G460 DE 1A31 OPTICS, MANUAL 
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7. 1- Starting Address (minimum). 

8. Consanat or Tab. 

9. 590 - Range (number of channels ). 
b. Test conditions. 


1, Place the system controls associated with the DBI channels to be 
tested, to a known position. Use the "ON" position as frequent as possible 
when the channels are tested by groups. 


2. Initialize the test and verify that the channel data agrees with the 
position that the system controls are placed. 


c. Modes of operation (see figure 2-123), 


1. O Mode (Off). The O mode interrogates the channel data to 
determine if the system control associated with the channels selected is 
"on", If adiscrepancy in data is discovered, the DCP display freezes showing 
the channel number and minus sign, and the ABORT indicators will light. 
After noting the display, the operator may bypass the error by transfering 
to A mode, or by correcting the channel fault. If there is no discrepancy 
in data, the DCP display will be all zeros with a positive sign. 


2. A Mode. The A mode is the error bypass mode, and is only entered 
after the operator has noted the error displayed in the O mode and 
positioned the mode selector switch in the "A" position. As soon as the 
mode selector switch has been positioned in the ''A" position, the DCP 
display is reset. The switch is returned to O mode to continue the routine. 
If another error is discovered, the DCP display freezes again displaying 
the channel number and a minus sign, and the ABORT indicator will light. 
The operator must then return the mode selector switch to ''A" position, 
then to "OFF" position to continue the subroutine. In essence, the 
detection of multiple errors requires switching the mode selector switch 
from "OFF" to "A", and back to "OFF" in order to continue sequential 
processing, If A mode is entered before the DCP mode selector switch 
was set at "OFF", an error message results. The error message instructs 
the operator to select either "OFF" or ''B" position of the DCP mode 
selector switch. 


3. B Mode. The B mode is a single channel select mode accessed by 
placing the DCP mode selector switch in the ''B" position. This mode 
provides for manually selecting the DBI channel by setting the DCP diagnostic 
input device, bits five, six, seven, and eight to the octal number of the channel 
desired. The channel number selected is placed in the subroutine and 
displayed in decimal on the DCP diagnostic control monitor in bits four, five, 


2-414 
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@ DIAGNOSTIC CONTROL PANEL (DCP) 


DIAGNOSTIC OUTPUT MONITOR 


DIGIT DIGIT DIGIT DIGIT DIGIT DIGIT 
6 5 4 3 2 | 


DBI STATUS CHANNEL MONITOR 


DIAGNOSTIC INPUT DEVICE 


UPPER 


® MOD 


E 
OFF SELECTOR LOWER CHANNEL SELECTOR 


DIAGNOSTIC INPUT DEVICE DIAGNOSTIC OUTPUT MONITOR 
DIGIT|DIGIT |DIGIT [DIGIT | DIGIT |DIGIT | DIGIT |DIGIT DIGIT [DIGIT |DIGIT | DIGIT|DIGIT |DIGIT 
8 7 6 5 4 3 2 | 6 5 4 3 2 I 


CHANNEL 
NUMBER 
NOT USED THAT WAS IN 
ERROR 
NOT USED 

CHANNEL NUMBER 
OF SINGLE DEVICE 
TO BE TESTED 
(TO WORK ON 

ERRORS) 

NOT USED 


(NOT SET) 
Figure 2-123, DBI Input Device Test Subroutine Modes of Operation 


¢ MODE 
(OFF) 


CHANNEL 
NUMBER 
THAT WAS IN 
ERROR 

(NOT SET) 


A MODE 


CHANNEL 
NUMBER 
OF SINGLE 
DEVICE 
SELECTED BY 
DIAGNOSTIC 
INPUT DEVICE 


~ 


B MODE 


C MODE NOT USED 
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and six. The channel requested is then placed in real-time, and the data 
compared to the constant data table. If there are no discrepancies, the DCP 
diagnostic output monitor will display a plus sign and six zeros. If there are 
discrepancies, the sign bit is negative and the ABORT indicators will light. 


4. C Mode. The C mode is not applicable to this test subroutine. 
Should the DCP mode selection switch accidentally be placed in position "'C", 
an error message will be transmitted through the typewriter. 


2-52. The Digital Word Input (DWI) Device Test Subroutine. The DWI device 
test subroutine has four modes of operation (OFF, A, B, or C) required to 
exercise the DWI equipment. The mode is selected by placing the DCP mode 
selector switch in the "O (OFF)", "A", or "B" position. 


2-53. There are 19 DWI device channels available, including spare channels, 
numbered from 2 to 20. (Refer to table 2-7). The DWI device test subroutine 
fundamentally checks the individual channel input data and compares this data 

to a constant data table for each corresponding channel. If a discrepancy occurs, 
the DCP diagnostic output monitor will display the channel number in bits four, 
five, and six and set the sign bit to minus. In addition, the ABORT indicator on 
the C/M and IOS consoles will light. This condition will exist until the channel 
is bypassed or the error condition is corrected. 


2-54. The initialization of the DWI device test subroutine causes the DCP 
address and range symbols to be stored within the subroutine. The mode routine 
continuously checks for the presence of an input caused by the switch being in one 
of the previously mentioned positions. If no input is received, the O (OFF) mode 
is assumed, and a subsequent transfer to the O mode is effected. Detection of 
input signifies a transfer to the particular mode selected by the mode selector 
switch. Various validity checks are made with resultant error messages trans- 
mitted through the typewriter. 
a. Control word for DWI. 

1. $ - Start Symbol (or) F-End Symbol. 

2. Comma or Tab. 

3. C, D, or E - DCP Symbol. 

4, Comma or Tab. 

5. 4 - Device Number. 


6. Comma or Tab. 


7, 2 - Starting Address (minimum). 
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Table 2-7. DWI Device Test Subroutine 


Program 
Symbol Computer Description 


MOC1 Cc DIAGNOSTIC DEVICE CONTROL INPUT 
TW71 Cc INTEGRATED UDL ADDRESS WORD IN 


TWT72 Cc INTEGRATED UDL DATA WORD IN 


MICC IC CALL UP 

GENCIG INNER GIMBLE (PITCH) 
GENCOG OUTER GIMBLE (ROLL) 
GENCMC MIDDLE GIMBLE (YAW) 
GENCTR 2 X TRUNNION 

GENCSH SHAFT ANGLE 
GTSPIFB SHAFT ANGLE 
GTTPIFB TRUNNION ANGLE 


HROATST ATTITUDE SET, ROLL 
HPIATST ATTITUDE SET, PITCH 
HYAATST ATTITUDE SET, YAW 
HACCIN SV SET 


MWORDIN INPUT WORD FROM MALFUNCTION INSERTION UNIT 


MOC2 DIAGNOSTIC DEVICE CONTROL INPUT 


MOC3 DIAGNOSTIC DEVICE CONTROL INPUT 
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b. Test conditions. 


1. Set the system devices associated with the DWI channels selected 
for test, in a manner that causes zero data to be transmitted. 


NOTE 


Channel seven is a digi-switch that must be manually set 
to zero. 


2. Verify that the channel data agrees with the data stored within the 
program (sign bit positive for channels selected). 


3. Use B and C modes to investigate or verify data, other than zero 
word, for channel selected. 


c. Modes of operation (see figure 2-124). 


1. O Mode (Off), The O mode compares the data of the device channels 
requested by the typewriter control word message with the constant data 
table in the error comparison routine. If a discrepancy occurs, the channel 
number and a minus sign will be displayed on the DCP diagnostic output 
monitor and the ABORT indicator will light. The monitor freezes with this 
information displayed on the panel. When the operator has noted the DCP 
display, he may bypass the error by transfering to A mode, or by 
correcting the channel fault. If there is no discrepancy in the data, the 
output monitor will display a plus sign and six zeros. 


2. A Mode. The A mode is the error bypass mode, and is only 
entered after the operator has noted the error display in O mode. This 
mode resets the monitor display. Returning the mode selector switch to the 
O mode allows the output monitor to advance as each succeeding channel 
is tested. If an additional error is discovered, the monitor freezes again 
displaying the channel number of the next error found. The operator must 
then return the mode selector switch to the "A" position, then to "OFF" to 
continue the subroutine. In essence, the detection of multiple errors requires 
switching the mode selector switch from "OFF" and "A", and back to "OFF" 
in order to continue sequential error detection. If A mode is entered before 
the DCP mode selector switch was set at "OFF", an error message results. 
The error message instructs the operator to select either "OFF" or ''B" 
position of the DCP mode selector switch. 


3. B Mode. The B mode is a single channel select mode accessed by 
placing the DCP mode selector switch in the ''B" position, This mode 
provides for manually setting the DCP diagnostic input device, bits five, 
six, and eight to the OCD code of the DWI device channel desired. The 
channel number selected is placed in the test subroutine and is displayed 
in decimal at the DCP diagnostic output monitor in bits four, five, and six. 
The data of the channel requested is then placed in the real-time program 
and stored to be referenced by the ''C"’ mode. 
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@ DIAGNOSTIC CONTROL PANEL (DCP) 


DIAGNOSTIC OUTPUT MONITOR 


DIGIT DIGIT DIGIT DIGIT DIGIT 
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SINGLE CHANNEL ) INPUT DEVICE 
CHANNEL NUMBER 
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CHANNEL SELECTED 
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Figure 2-124. DWI Input Device Test Subroutine Modes of Operation 
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4. C Mode. The C mode is a single channel data display mode accessed 
by placing the DCP mode selector switch in "C" position after channel 
selection was accomplished the "B" position. The data word saved (while 
positioned in "B"') is output via a DWOR to the DCP diagnostic output 
monitor, bits one, two, three, four, five, and six. 


2-55. Analog-To-Digital (A/D) Device Test Subroutine. The A/D device test 
subroutine has three modes of operation (OFF, A or B), required to exercise 
the A/D equipment. The mode is selected by placing the DCP mode selector 
switch in the "O (OFF)", "A", or "B" position. 


2-56. There are 39 A/D channels available including spare channels, and 
numbered from 1 to 39, (Refer to table 2-8). The A/D device test subroutine 
fundamentally compares all requested input data to a constant data table for 
each A/D device channel. If a discrepancy occurs, the DCP diagnostic output 
monitor will display the channel number in bits four, five, and six and set the 
sign bit to minus. In addition, the ABORT indicator on the C/M and IOS 
consoles will light. This condition will exist until the channel is bypassed or the 
error condition is corrected. 


2-57. The initialization of the A/D device test subroutine causes the first 
channel, the range of channels, the DCP number, and the setting for the constant 
data table to be stored in the subroutine. 

2-58. The mode routine continuously checks for the presence of an input caused 
by the switch being in one of the previously mentioned positions. If no input is 
received, the O (OFF) mode is assumed, and a subsequent transfer to the O mode 
is effected. Detection of input signifies a transfer to the particular mode selected 


by the mode selector switch. Various validity checks are made with resultant 
error messages transmitted through the typewriter. 


a. Control word for A/D. 
1. $ - Start Symbol (or) F-End Symbol. 
2. Comma or Tab. 
3. C,D, or E - DCP Symbol. 
4. Comma or Tab. 
5. 5 - Device Number. 


6. Comma or Tab. 
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Table 2-8. A/D Device Test Subroutine 


Program 
Symbol Computer Panel Description 


C5C05 1A23 MNB FLOODLIGHT CURRENT LOADING 


C4C79 1A23 MNA FLOODLIGHT CURRENT LOADING 


FTACT1 CABIN TEMP, AUTO, INCR 


FPGCTV GLYCOL EVAP, HEAT 


@ FPCTCV 


FTACTCS 


CABIN TEMP, CONTROL VALVE 


CABIN SENSOR INPUT 


FTACTSS SUIT SENSOR INPUT 


FTLIMIT REENTRY HEAT OVERRIDE CONTROL 


FPWCV SUIT EVAP, COOL 


FAO2 DIRECT 02 , OPEN 


a a G&G G6 6 GG G4 24 


Bo 
ms 


9 
tcl 
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Table 2-8. A/D Device Test Subroutine (Cont) 


Program 
_Symbol 


GADTRUM 
GADSHFT 
HPLYH 
HPLRH 
HPLPH 
HPLYHD 
HPLRHD 
HPLPHD 
HPIGMST 


HYAGMST 


DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


SEXTANT HAND CONTROL 

SEXTANT HAND CONTROL 

#1 ROTATIONAL H/C POSITION-YAW 
#1 ROTATIONAL H/C POSITION-ROLL 
#1 ROTATIONAL H/C POSITION-PITCH 
#2 ROTATIONAL H/C POSITION- YAW 
#2 ROTATIONAL H/C POSITION-ROLL 
#2 ROTATIONAL H/C POSITION-PITCH 
GIMBAL POSITION, PITCH 


GIMBAL POSITION, YAW 


SM6A-41-1-1 


7, 1- Starting Address (minimum). 

8. Comma or Tab. 

9. 39 - Range (number of channels). 
b. Test conditions. 


1. Set the system devices associated with the A/D channels selected 
to a position other than zero. 


2. Verify that the channels tested do not transmit zero data, When 
using B mode, channel data should agree with the approximate position 
of the system control setting in OCD code (base 8). 


c. Modes of operation (see figure 2-125). 


1. O Mode (Off), The O mode compares the data of the device channels 
requested by the control word against a constant data table. The program 
interrogates the channels selected to ensure that a zero data condition does 
not exist. When zero data is detected, the channel number and a minus sign 
will be displayed at the DCP diagnostic output monitor, and the ABORT 
indicators will light. When the operator has noted the display, he may bypass 
the error by transfering to the A mode, or by correcting the channel fault. 

If a zero data condition was not detected, the output monitor will display a 
plus sign and six zeros. 


2. A Mode. The A mode is the error bypass mode and is entered only 
after the operator has noted an error in the O mode. This mode resets the 
monitor display. Returning the mode selector switch to the O mode allows 
the output monitor to advance as each succeeding channel is tested. If 
another error occurs, the monitor freezes again, displaying the information 
described above. The operator must then return the mode selector switch 
to the "A" position, then to "OFF" to continue the subroutine. In essence, 
the detection of multiple errors requires switching the mode selector switch 
from the "OFF" to "A", and back to "OFF" position in order to continue 
sequential error detection. If the A mode is entered before the DCP mode 
selector switch was set at "OFF", an error message results. The error 
message instructs the operator to select either "OFF" or ''B" positign of 
the DCP mode selector switch. 
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Figure 2-125. A/D Device Test Subroutine Modes of Operation 
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3. BMode. The B mode is the single A/D device channel select mode. 
The channel is selected by manually setting the DCP diagnostic input device, 
bits five and six, to the OCD code of the channel desired for test. The channel 
number selected is displayed in decimal on the DCP diagnostic output monitor 
in bits five and six. The output data from the channel selected is in real-time. 
The DCP displays the decimal equivalent of the octal bit pattern produced 
by analog voltage that is processed by the A/D. This data is displayed in bits 
one, two, three, and four of the DCP diagnostic output monitor. 


NOTE 


After a channel has been selected, the operator can vary the 
control setting associated with that channel and observe the 
change in data displayed at the output monitor. The display will 
increase exponentially from 000 to 511 as the control setting is 
moved from minimum to maximum position. 


4. C Mode. The C mode is not applicable to the A/D device test 
subroutine, Should the DCP mode selector switch be accidentally placed in 
position 'C", an error message will be transmitted through the typewriter 
instructing the operator to place the switch in the "OFF" or "B" position. 


2-59. The Digital Bit Output (DBO) Device Test Subroutine. The DBO device 


test subroutine has four modes of operation (OFF, A, B, or C) required to 
exercise the DBO equipment. The mode is selected by placing the DCP mode 
selector switch in the "O (OFF)", "A", "B", or "C'' position, 
2-60. There are 647 DBO channels available including spare channels, and 
numbered from 1 to 647. (Refer to table 2-9.) The DBO device test subroutine 
fundamentally outputs an ''on" or "off'' signal to the DBO device channels. 
a. Control word for DBO. 

1. S - Start Symbol (or) F-End Symbol. 

2. Comma or Tab. | 

3. C, D, or E - DCP Symbol. 

4, Comma or Tab. 

5. 6 - Device Number: 


6. Comma or Tab. 


7. 1- Starting Address (minimum), 
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8. Comma or Tab. 


9. 647 - Range (number of channels). 


b. Test conditions. 


1. This test is verified by observing the results at the indicators 
located in the system. 


c. Modes of operation (see figure 2-126), 


1. OMode (OFF). The O mode is initiated when the operator places 
the DCP mode selector switch in the "OFF" position. The DBO device test 
subroutine then outputs, in real-time, a "zero" data bit (OFF) to all 
requested DBO device channels. The DCP diagnostic output monitor is not 
used in this mode, 


2. A Mode, The A mode is initiated when the operator places the DCP 
mode selector switch in the ''A" position. The DBO device test subroutine 
then outputs, in real-time, a "one" data bit (on) to all requested DBO device 
channels, The DCP diagnostic output monitor is not used in this mode. 


3. B Mode. The B mode is initiated when the operator places the DCP 
mode selector switch in the "B" position. This initialization includes the 
manual selection, in OCD code, of the single DBO device channel at the DCP 
diagnostic input device, bits five, six, seven, and eight. This information 
is displayed in decimal on the DCP diagnostic output monitor, bits four, five, 
and six. The sign bit is set positive to indicate the selected DBO device 
channel is "off", while all the other DBO's are set to "on". All output to 
the various channels is in real-time. 


4. C Mode. The C mode is initiated when the operator places the DCP 
mode selector switch in the 'C" position. This initialization includes input 
of the single DBO device channel from the DCP diagnostic input device, bits 
five, six, seven, and eight which is displayed on the DCP diagnostic output 
monitor, bits four, five, and six. The sign bit is set negative to indicate the 
selected DBO device channel is "on", while all the other DBO's are set to 
"off", All output to the various channels is in real-time. 


NOTE 


After the channel has been selected, the data bit may be turned 
"on" and "off" by alternately turning the mode selector switch 
to the ''B" and "'C" positions, respectively. 
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Table 2-9. DBO Device Test Subroutine 


Program 
Symbol Computer Description 


C801 c PHy1, FLAG 


C802 F/C RAD TEMP LOW, FLAG 


C803 REG OUT PRESS Hl, H2, FLAG 


C804 REG OUT PRESS H1, 02, FLAG © 


C805 REG OUT PRESS H1, N2, FLAG 


C806 REACTANTS, ON (1), FLAG 


C807 REACTANTS, ON (2), FLAG 


C808 REACTANTS, ON (3), FLAG 


C809 MAIN BUS A, ON (1) FLAG 


C810 MAIN BUS A, ON (2) FLAG 


c8ll MAIN BUS A, ON (3) FLAG 


C812 MAIN BUS B, ON (1) FLAG 


C813 MAIN BUS B, ON (2) FLAG 


C814 MAIN BUS B, ON (3) FLAG 


C823 MNA C/M FLOODLIGHTS ON 


C824 MNB C/M FLOODLIGHTS ON 


C249 


C815 MAIN A, BAT BUS A 


C828 COUCH UNLOCKED 


C829 FDAI LIGHTING PWR AVAILABLE 


C816 MAIN A, BAT C 


Cc 
5c 
Cc 
Cc 
Cc 
ce 
Cc 
Cc 
c 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
¢c 
Cc 


C817 POST LDG, MAIN A 
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DBO 


Device 


DBO 


DBO 


23 
24 
25 
26 
27 


28 


29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


41 


42 
43 


44 
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Table 2-9. DBO Device Test Subroutine (Cont) 


Program 


Symbol 
C818 


C819 
C820 
C821 
C822 
C825 
C826 
C827 
T360 
T361 
T362 
T363 
T364 
T365 
T366 
T367 
T368 


N229 


M126 


M127 
M128 


M028 


Computer 
Cc 


na a a © © © © Ga 46 OO Ff 2 GA © @ 4 *6 


Description 

POST LDG, MAIN B 

MAIN B, BAT C 

MAIN B, BAT BUS B 

BATTERY BUS, BAT A 

BATTERY BUS, BAT B 

BAT A PWR, ENTRY 

BAT C PWR, POST LANDING 

BAT B PWR, ENTRY 

F/C #1 BUS A DISCONNECT T/M 

F/C #2 BUS A DISCONNECT T/M 

F/C #3 BUS A DISCONNECT T/M 

F/C #1 BUS B DISCONNECT T/M 

F/C #2 BUS B DISCONNECT T/M 

F/C #3 BUS B DISCONNECT T/M 

F/C #1 SHUT OFF MONITOR (REACTANTS OFF) T/M 
F/C #2 SHUT OFF MONITOR (REACTANTS OFF) T/M 
F/C #3 SHUT OFF MONITOR (REACTANTS OFF) T/M 


CSS 02 TK HTRS 2 MNB 


TURN ON SMOKE SYSTEM 


SMOKE DIRECTION LEFT 
SMOKE DIRECTION UP 


INVERTER #1 ON 


SM6A-41-1-1 


Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer Panel Description 


DBO M029 c 19A1 INVERTER #2 "ON" 


DBO M030 19Al INVERTER #3 "ON" 


DBO M031 SCS ATTITUDE GYRO #1 ON 


DBO M034 


SCS ATTITUDE GYRO #1 ON 


DBO M038 CABIN FAN #1 ON 


DBO M039 CABIN FAN #2 ON 
DBO M037 GLYCOL PUMP 1 OR 2 ON 
DBO M040 ECS SUIT COMPRESSOR 1 OR 2 ON 
DBO 


DBO 


@ om 


SUIT PRESSURIZATION BOOLEAN 
CABIN TEMP, CONTROL VALVE (1) 
CABIN TEMP, CONTROL VALVE (2) 
SUIT EVAP COOL 

SUIT EVAP COOL 

GLYCOL EVAP, HEAT 

HEAT BY-PASS VALVE DECREASER 
POTABLE WATER, SHUT OFF VALVE 
PWR AVAILABLE FOR WATER HEATERS 
WAST WATER, SHUT OFF VALVE 
SIMULATOR SYS. FANS "ON" BOOLEAN 
COMPRESSOR "OFF" CONTROL 


Qa Gaia a na © © a a © © 4. a G@ @ 2 Qa 4 a a @ 


CABIN HEATER CONTROL 


2-429 


SM6A-41-1-1 


Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer Panel Description 
DBO 67 F960 € SUIT HEATER CONTROL 
DBO 68 F998 Cc 1A90 BLOWER OPERATION 
DBO 69 G026 c 16A17 C/M KYBD ACTIVE 
DBO 170 G027 Cc 1A14 MDP E/L DISPLAY FAIL 
DBO 71 G028 Cc 1Al14 V/N DISPLAY INHIBITED (21) 
DBO 72 G029 Cc 18A9 UPLINK BLOCKED 
DBO 173 G037 Cc 1A33 NDP E/L DISPLAY FAIL 
DBO 74 G039 Cc 16A17 IOS NDP TEST ALARM REPEAT 
DBO 175 G056 Cc 18A9 KEY RISE 
1A14 
DBO 76 G057 Cc 18A9 COMP FAIL 
1A14 
DBO 77 G058 Cc 18A24 COMP ACTIVE 
1A33 
DBO 78 GO076 Cc 16A2 PROG ALM 
1A33 
DBO 179 GO077 Cc 16A17 COMP ACTIVE 
1A33 
DBO 80 G078 Cc 16A2 T L FAIL 
1A33 
DBO 81 GO079 Cc 16A2 CHECK FAIL 
1A33 
DBO 82 G080 Cc 16A2 SCALAR FAIL 
1A33 
DBO 83 G081 Cc 16A2 PARITY FAIL 
1A33 
DBO 84 G082 Cc 16A2 COUNTER FAIL 
1A33 
DBO 85 G083 Cc 16A2 KEY RELEASE 
1A33 
DBO 86 G084 Cc 16A2 RUPT LOCK 
1A33 
DBO 87 G085 Cc 16A2 TC TRAP 
1A33 
DBO 88 G086 G 16A2 SPARE 2 
1A33 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program : 

Device Symbol Description 
DBO G087 SPARE 3 
DBO SPARE 


DBO 


T/M INPUT, IMU 28 V SUPPLY 


DBO NUMERICAL READOUT SIGN BIT 
UDL NORMAL MESSAGE RECEIVED 
UDL TEST MESSAGE A RECEIVED 
UDL TEST MESSAGE B RECEIVED 
RUN 

RUN BUTTON LATCH 

FREEZE 

STORE 

STEP AHEAD 

RESET 

Go 

GO BUTTON LATCH 

HOLD 

RECYCLE 

SM RCS, HELIUM 1, C, FLAG 

SM RCS, HELIUM 1, D, FLAG 

SM RCS, HELIUM, A, FLAG 


CM RCS, HELIUM, B, FLAG 


oe a a a4 4 G Oo Oo QO aA a © @ © G2 4 a Oo a G 


SM RCS, HELIUM 2, A, FLAG 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol ; Computer Panel Description 
DBO 111 R505 Cc. 1A15 SM RCS, HELIUM 2, B, FLAG 
DBO 112 R506 1A15 SM RCS, HELIUM 2, C, FLAG 
DBO 113 R507 1A15 SM RCS, HELIUM 2, D, FLAG 
DBO 114 R402 1A15 CM RCS, PROPELLANT, A, FLAG 


DBO 115 R403 1A15 CM RCS, PROPELLANT, B, FLAG 


1A15 SM RCS, PROPELLANT, A, FLAG 


DBO 116 R508 


DBO 117 R509 1A15 SM RCS, PROPELLANT, B, FLAG 


DBO 118 R510 1A15 SM RCS, PROPELLANT, C, FLAG 
DBO R511 1A15 SM RCS, PROPELLANT, D, FLAG 
DBO R500 1A15 SM RCS, HELIUM 1, A, FLAG 
DBO R501 1A15 SM RCS, HELIUM 1, B, FLAG 


DBO R512 1A12 FUEL QUANTITY BLANKING 


DBO R513 1A12 OXID QUANTITY BLANKING 


DBO P001 1A20 SPS HELIUM, FLAG (1) 
DBO P002 1A20 SPS HELIUM, FLAG (2) 
DBO P034 18A34 PU VLV .NCR POSN TLL BK. REPEATER 
DBO P035 18A34 PU VLV POSN IN DECR POS 
DBO 
DBO 
DBO 


DBO 


a @oaeeaeea a 6 8 6 & 4a 6 ff -9. 9 HF, -O H 


DBO 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer 


DBO Cc 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 


DBO 


DBO 


DBO 


DBO 


DBO 


DBO 


DBO 


DBO 


DBO 


Q of Oo Oo a a a OA A a a a a a a a A 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer 


DBO 151 DE 
DBO 152 DE 
DBO 153 DE 
DBO 154 DE 
DBO 155 DE 
DBO 156 DE 
DBO 157 DE 
DBO 158 DE 
DBO 159 DE 
DBO 160 DE 


DBO 161 DE 


DBO 162 DE 
DBO 163 DE 
DBO 164 DE 
DBO 165 DE 
DBO 166 DE 
DBO 167 DE 
DBO 168 DE 
DBO 169 DE 
DBO 170 DE 
DBO 171 DE 


DBO 172 DE 
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Table 2-9. DBO Device Test Subroutine (Cont) 


Program 
Symbol 


Computer 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 


DE 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer 


DBO 195 DE 
DBO 196 DE 
DBO 197 DE 
DBO _ 198 DE 
DBO 199 DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 


DBO DE 


DBO DE 
DBO DE 
DBO DE 
DBO % DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 


DBO DE 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer 


DBO 217 DE 
DBO 218 DE 
DBO 219 DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 


DBO DE 


2-437 


. 


8EP-Z 


DBO 


Device 


DBO 
DBO 
DBO 
DBO 
DBO 


DBO 


239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 


Table 2-9. DBO Device Test Subroutine (Cont) 


Computer 


DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 


DE 


Panel 


Description 


QUICK DISSOLVE MIRROR BOOLEAN-WI NDOW NO. 1 DISPLAY 
QUICK DISSOLVE MIRROR BOOLEAN-WINDOW NO. 2 DISPLAY 
QUICK DISSOLVE MIRROR BOOLEAN-WINDOW NO. 3 DISPLAY 
QUICK DISSOLVE MIRROR BOOLEAN-WINDOW NO. 4 DISPLAY 
QUICK DISSOLVE MIRROR BOOLEAN-TELESCOPE DISPLAY 
QUICK DISSOLVE ENABLING LW1 


QUICK DISSOLVE ENABLING RVW2 


QUICK DISSOLVE ENABLING RVW4 


QUICK DISSOLVE ENABLING LW5 

QUICK DISSOLVE ENABLING TELESCOPE 

MEP 

E/M ILLUMINATION VARIFOCAL NORMAL DRIVE BOOLEAN-WINDOW NO. 1 DISPLAY 
MEP 

E/M ILLUMINATION VARIFOCAL NORMAL DRIVE BOOLEAN-WINDOW NO. 1 DISPLAY 
ORBITAL FILM ANGENIEUX LENS-FAST DRIVE BOOLEAN-WINDOW NO. 1 DISPLAY 
ORBITAL FILM ANGENIEUX LENS-NORMAL DRIVE BOOLEAN-WINDOW NO. 1 
ORBITAL FILM ANGENIEUX LENS-FAST DRIVE BOOLEAN-WINDOW NO. 1 DISPLAY 
ORBITAL FILM ANGENIEUX LENS-NORMAL DRIVE BOOLEAN-WINDOW NO. 2 
EXTENDED RANGE OFF-COURSE FAST DRIVE BOOLEAN-WINDOW NO. 1 DISPLAY 


DAY NIGHT TERMINATOR TIME FAST DRIVE BOOLEAN-WINDOW NO. 1 


DAY NIGHT TERMINATOR TIME DRIVE RE-INDEXING BOOLEAN-WINDOW NO. 1 DISPLAY 


T-I-T?-VIWS 


6EP-S 


Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer Panel Description 


DBO V519 DE MEP 


MEP 


DBO V529 DE 


DBO V539 DE MEP 


V549 DE MEP 


V559 DE MEP 


V613 DE ORBITAL FILM RAPID RESET BOOLEAN - WINDOW NO. 1 DISPLAY (j=3) 


ORBITAL FILM RAPID RESET BOOLEAN - WINDOW NO. 1 DISPLAY (j=4) 


V614 
DBO 268 V615 DE ORBITAL FILM FAST DRIVE BOOLEAN - WINDOW NO. 1 DISPLAY (j=5) 


DE 


ORBITAL FILM FAST DRIVE BOOLEAN - WINDOW NO. 1 DISPLAY (j=6) 


V616 DE 


ORBITAL FILM RETURN TO NORMAL OPERATION BOOLEAN - WINDOW NO. 1 DISPLAY (j =7) 


V617 DE 


V712 DE 


TURRET INDEXING BOOLEAN-WINDOW NO. 1 DISPLAY (j=3) 


V713 DE 


Vv714 DE TURRET INDEXING BOOLEAN-WINDOW NO. 1 DISPLAY (j-4) 


DBO 274 V715 DE TURRET INDEXING BOOLEAN-WINDOW NO. 1 DISPLAY (j=5) 


DBO 275 V716 DE TURRET INDEXING BOOLEAN-WINDOW NO. 1 DISPLAY (j=6) 


v611 DE ORBITAL FILM OFF-COURSE DRIVE SIGNAL-(TURRET 1) WINDOW #1 DISPLAY 


V612 DE ORBITAL FILM OFF-COURSE DRIVE BOOLEAN-WINDOW NO. 1 DISPLAY 


V717 DE SPHERICAL DISTORTION LENS INSERTION BOOLEAN-WINDOW NO. 1 DISPLAY (j=8) 


TRANSBOUNDARY ILLUMINATION VARIFOCAL FAST DRIVE-WINDOW NO. 1 DISPLAY 


v810 DE 


TRANSBOUNDARY ILLUMINATION VARIFOCAL NORMAL DRIVE-WINDOW NO. 1 DISPLAY 


V811 DE 


V812 PERIPHERAL AREA CASSETTE ORBITAL FILM RAPID RESET - WINDOW NO. 1 DISPLAY 


DE 


V681 DE O IF (GYUPDATE) < (GDIFFYAB) 


T-T-TP-V9OWS 


Table 2-9. DBO Device Test Subroutine (Cont) 


OvVP-Z 


DBO Program 
Device Symbol Computer Description 


DBO V815 DE TRANSBOUNDARY PERIPHERAL AREA ANGENIEUX LENS-WINDOW NO. 1 DISPLAY TO NORMAL OPERATION 
DBO V816 DE TRANSBOUNDARY PERIPHERAL AREA ANGENIEUX LENS-WINDOW NO.1 DISPLAY TO NORMAL OPERATION 
DBO V817 DE SUNRISE ANNULIDRIVE BOOLEAN-WINDOW NO. 1 DISPLAY 

DBO V818 DE HORIZON MASK VARIFOCAL FAST DRIVE BOOLEAN-WINDOW NO. 1 DISPLAY 

DBO V819 DE HORIZON MASK VARIFOCAL NORMAL DRIVE BOOLEAN-WINDOW NO. 1 DISPLAY 

DBO v910 DE PERIPHERAL AREA SCENE BLANKING BOOLEAN-WINDOW NO. 1 DISPLAY 


DBO v920 DE PERIPHERAL AREA SCENE BLANKING BOOLEAN-WINDOW NO. 2 DISPLAY 


DBO v930 DE PERIPHERAL AREA SCENE BLANKING BOOLEAN-WINDOW NO. 4 DISPLAY 


DBO v940 DE PERIPHERAL AREA SCENE BLANKING BOOLEAN-WINDOW NO.5 DISPLAY 

DBO V950 DE PERIPHERAL AREA SCENE BLANKING BOOLEAN-WINDOW TELESCOPE DISPLAY 
DBO DE 

DBO DE TRANSBOUNDARY LAMP 1/2 POWER SIGNAL BOOLEAN-WINDOW NO.1 DISPLAY 
DBO DE 

DBO DE CRBITAL FILM RETURN TO NORMAL OPERATION BOOLEAN-WINDOW NO. 1 DISPLAY (j=8) 
DBO DE BOOLEAN REVERSE DIREC. (ALL MEP's) TURRET 2a 

DBO DE BOOLEAN REVERSE DIREC. (ALL MEP's) TURRET 2c 

DBO DE 

DBO DE SOLAR BLANKING SHUTTER BOOLEAN 

DBO DE SOLAR BLANKING SHUTTER BOOLEAN 

DBO DE SOLAR BLANKING SHUTTER BOOLEAN 

DBO DE SOLAR BLANKING SHUTTER BOOLEAN 

DBO DE 


T-T-T?-VOWNS 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer Panel Description 


DBO DE 
DBO DE 
DBO DE 
DBO DE 
DBO DE 


DBO DE 


DBO DE SOLAR IRIS DRIVE LW1 
DBO DE SOLAR IRIS DRIVE RV W2 
DBO DE SOLAR IRIS DRIVE RV W4 


DE SOLAR IRIS DRIVE LW 5 
DE 


DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 


DE 


2-441 


DBO 
Device 


DBO 
DBO 


2-442 


Program 
Symbol 
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Table 2-9. DBO Device Test Subroutine (Cont) 


Computer 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


DE 


Panel 


Description 


STARFIELD ILLUMINATION SIGNAL 
TELESCOPE LAMP IS TURNED ON 


SEXTANT SUN SHAFTING SIGNAL 


LM INTENSITY CONTROL BOOLEAN (HIGH) 
LM INTENSITY CONTROL BOOLEAN (MED) 
LM INTENSITY CONTROL BOOLEAN (LOW) 
MODEL TO SLIDE TRANSFER "OFF" 

SUN ILLUMINATION "ON" 


EARTH ILLUMINATION "ON" 


VIDEO ON/OFF RVW2 
VIDEO ON/OFF RVW4 
SIMULATOR FREEZE "OFF" 


EARTH DIAMETER FAST DRIVE BOOLEAN 


TARGET VEHICLE DIAMETER FAST DRIVE COMMAND BOOLEAN 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer Panel Description 


DBO DE 


vo70 


DBO E301 DE CDU FAIL 


DBO 


E302 DE 1A10 G & N ACCEL FAIL 


DBO E303 DE AGC PWR FAIL 


DBO E304 DE SPS ROUGH ECO 


DBO E305 DE S/M RCS A 


DBO E306 DE C/M RCS A 


DBO 


E307 DE 1A10 IMU FAIL 


DBO 


E308 DE G & N ERROR 


DBO E309 DE SPARE 


DBO E310 DE 


SPARE 


DBO 360 E311 DE 1A10 S/M RCS B 


DBO 361 E312 DE 1A10 C/M RCS B 


DBO DE 


E313 | IMU TEMP 


DBO E314 DE GMBL LOCK 


DE 


DE SPARE 


DBO 366 E317 DE 1A10 S/M RCS C 


DE SPARE 


DE SPARE 


DE AGAP TEMP 


DE COg PP Hl 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer Panel Description 


DBO E323 DE 1A10 S/M RCS D 

DBO E324 DE 1A10 SPARE 

DBO E325 DE 1A11 H20 ACCUM FAIL 
DBO E326 DE 1A11 PITCH GMBL DR FAIL 
DBO E327 DE 1Al1 SPS PU SNSR FAIL 
DBO E328 DE 1Al1 SPS WALL TEMP HI 
DBO E329 DE 1A11 SPS PRESS 

DBO E319 DE 1A11 CAUT/WARN FAIL 
DBO E330 DE 1A10 Og PRESS 


DBO E331 DE 1All F,C BUS DISCONNECT 


DBO E332 DE 1Al1 YAW GMBL DR FAIL 


DBO E333 DE 1A10 SPARE 

DBO E334 DE 1Al1 INV 1 TEMP HI 

DBO E335 DE 1A11 F/C 1 

DBO E336 : DE 1A10 Hg PRESS 

DBO E337 DE 1Al1 MN BUS A UNDER VOLT 
DBO E338 DE 1Al1 AC BUS 1 FAIL 

DBO E339 DE 1Al1 AC BUS 1 OVERLOAD 
DBO E340 DE 1A11 INV 2 TEMP HJ 

DBO E341 DE 1Al1 F/C2 

DBO E342 DE 1A11 SPARE 


DBO ‘ E343 DE 1A11 MN BUS B UNDERVOLT 


2-444 


DBO 


Device 


DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
DBO 
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Table 2-9. DBO Device Test Subroutine (Cont) 


Program 
Symbol 


E344 
E345 
E346 
E347 
E348 
E349 
E350 
E352 
E369 
G398 
G399 
D019 


Computer 


DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 


DE 


Description 


AC BUS 2 FAIL 

AC BUS 2 OVERLOAD 
INV 3 TEMP HI 

F/C 3 

GLYCOL TEMP LOW 
MASTER ALARM 
MASTER ALARM 
ALARM TONE GEN (FLIP-FLOP OUT) 
Og FLOW HI 

MASTER CAUTION 
MASTER WARNING 


APEX COVER JETT 


NO AUTO ABORT 


LIFT OFF 
ABORT 


L/V RATE 


L/V GUID 


2-445 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer Panel Description 
DBO 415 E021 DE 1A5 L/V ENGINES., 1 
DBO 416 E022 DE 1A5 L/V ENGINES ,2 
DBO 417 E023 DE 1A5 L/V ENGINES, 3 
DBO 418 E024 DE 1A5 L/V ENGINES, 4 
DBO 419 E025 DE 1A5 L/V ENGINES, 5 
DBO 420 E026 DE 1A5 L/V ENGINES, 6 
DBO 421 E027 DE 1A5 L/V ENGINES, 7 
DBO 422 E028 DE 1A5 L/V ENGINES, 8 
DBO 423 E030 DE 1A5 LAMP TEST OUTPUT A 
DBO 424 E031 DE 1A5 LAMP TEST OUTPUT B 
DBO 425 E108 DE 30A1 T/M INPUT-LES ABORT ENABLE A 
DBO 426 E208 DE 30Al T/M INPUT-LES ABORT ENABLE B 
DBO 427 D250 DE 30A1 T/M INPUT RCS ACTIVATE SIGNAL A 
DBO 428 D251 DE 30A1 T/M INPUT RCS ACTIVATE SIGNAL B 
DBO 429 D252 DE * 30Al1 T/M INPUT D/M RCS PRESS A 
DBO 430 D253 DE 30A1 T/M INPUT D/M RCS PRESS B 
DBO 431 D032 DE 30Al T/M INPUT DROGUE DEPLOY RELAY CLOSE A 
DBO 432 D033 DE 30Al T/M INPUT DROGUE DEPLOY RELAY CLOSE B 
DBO 433 D034 DE 30Al T/M INPUT DROGUE RELEASE & MAIN DEP LOY A 
DBO 434 D035 DE 30Al T/M INPUT DROGUE RELEASE & MAIN DEPLOY B 
DBO 435 D804 DE 30Al C/M-S/M DEADFACE INITIATE-SYSA 
DBO 436 D805 DE 30Al C/M-S/M DEADFACE INITIATE-SYSA 


2-446 


DBO 


Device 


DBO 
DBO 
DBO 
DBO 
DBO 
DBO 


DBO 


437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 


449 
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Table 2-9. DBO Device Test Subroutine (Cont) 


Program 
Symbol 


D806 
D807 
D810 
D811 
D812 
D813 
D814 
D815 
D816 
D817 
D8i8 
D819 
D820 
D821 
D830 


D831 


Computer 


DE 


DE 


DE 


DE 


DE 


DE 


DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 


DE 


“T/M INPUT CANARD DEPLOY A 


T/M INPUT CANARD DEPLOY B 


T/M INPUT LP/PC MOTOR FIRE INITIATE A 


T/M INPUT LP/PC MOTOR FIRE INITIATE B 


T/M INPUT FWD H,S, JETT, SY6, A 

T/M INPUT FWD H.S, JETT.SYS. B 

TM INPUT ADAPTER SEP. A 

T/M INPUT ADAPTER SEP, B 

T/M INPUT TOWER JETT. A 

T/M INPUT TOWER JETT. B 

T/M INPUT CM-SM SEP. RELAY CLOSE A 
T/M INPUT CM-SM SEP, RELAY CLOSE B 
T/M INPUT DIRECT ULLAGE ON A 


T/M INPUT DIRECT ULLAGE ON B 


T/M INPUT ELS SEQ INITIATE A 


T/M INPUT ELS SEQ INITIATE B 

T/M INPUT BARD SW. LOCK -IN A 

T/M INPUT BARD SW. LOCK -IN.B 

T/M INPUT EDS AUTO ABORT ENABLE A 
T/M INPUT MANUAL ABORT A 

T/M INPUT LV ENGINE CUTOFF SIGNAL A 


T/M INPUT EDS AUTO ABORT ENABLE B 


2-447 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device System Computer Panel Description 


DBO E211 DE 30A1 T/M INPUT-MANUAL ABORT B 

DBO E212 DE 30A1 T/M INPUT-LV ENGINE CUTOFF SIGNAL A 
DBO E810 DE 30Al T/M INPUT-EDS ABORT JOTTING LOGIC OUTPUT A 
DBO E811 DE 30Al T/M INPUT-EDS ABORT JOTTING LOGIC OUTPUT B 
DBO 7354 DE 30Al C/M-SM PHYS, SEP, MON, A T/M 
DBO T355 DE 30Al C/M-SM PHYS, SEP, MON, B T/M 
DBO — 7356 DE 30Al S/M ADAPTER PHYS, SEP. MON, A T/M 
DBO T357 DE 30Al S/M ADAPTER PHYS, SEP. MON. B T/M 
DBO T369 DE 30Al CWS MASTER ALARM ON TELEMETRY 

DBO 7370 DE 30A1l LAUNCH VEHICLE GUIDANCE FAIL 

DBO T371 DE 30A1 LAUNCH VEHICLE RATE EXCESSIVE 

DBO T372 DE 30Al ENGINE NO. 1 OUT A 

DBO 1373 DE 30A1 ENGINE NO. 2 OUT A 

DBO T374 DE 30Al ENGINE NO. 3 OUT A 

DBO T375 DE 30A1 ENGINE NO. 4 OUT A 

DBO T376 DE ——30A1l ENGINE NO. 5 OUT A 

DBO T377 DE 30Al ENGINE NO, 6 OUT A 

DBO T378 DE 30Al ENGINE NO. 7 OUT A 

DBO 1379 DE 30Al ENGINE NO. 8 OUT A 

DBO 7380 DE 30A1 LIFT OFF SIGNAL A 

DBO T381 DE 30A1 LIFT OFF SIGNAL B 


DBO T382 DE 30A1 EDS ABORT REQUEST 


2-448 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer Panel Description 
DBO 481 T383 DE 30Ai T/M INPUT EDS ABORT LOGIC IN 1 
DBO 482 T384 DE 30Al T/M INPUT EDS ABORT LOGIC IN 2 
DBO 483 T385 DE 30A1 T/M INPUT EDS ABORT LOGIC IN 3 
DBO 484 DE 
DBO 485 DE 
DBO 486 DE 
DBO 487 DE 
DBO 488 DE 
DBO 489 DE 
DBO 490 DE 
& DBO 491 DE 
DBO 492 DE 
DBO 493 DE 
DBO 494 DE 
DBO 495 : DE 
DBO 496 DE 
DBO 497 DE 
DBO 498 DE 
DBO 499 DE 
DBO 500 DE 
DBO 501 DE 
DBO 502 DE 


2-449 


v 


2-450 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer Description 


DBO DE 

DBO DE 

DBO DE 

DBO DE READY RUN 
DBO DE READY RUN 
DBO DE FREEZE 
DBO DE STORE 

DBO DE STEP AHEAD 
DBO DE RESET 

DBO DE READY GO 
DBO DE READY GO 
DBO DE HOLD 

DBO DE RECYCLE 
DBO DE 

DBO DE 

DBO DE 

DBO 

DBO 

DBO 


DBO 


DBO SPS ENGINE IGNITION SIGNAL 


DBO HF UP OR DOWN VOICE KILLED 


SM6A-41-1-1 


Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer Description 


DBO 7359 DE DCS UHF/FM PCM ON COMMAND 
DBO M776 DE NUMERICAL READOUT-SIGN BIT 
DBO M777 DE NUMERICAL READOUT-SIGN BIT 
DBO T060 DE ASTRO #1 VOX FAIL OFF OUTPUT 
DBO T061 DE ASTRO #2 VOX FAIL OFF OUTPUT 
DBO T062 DE ASTRO #3 VOX FAIL OFF OUTPUT 
DBO T063 DE ASTRO #1 VOX FAIL ON OUTPUT 
DBO T064 DE ASTRO #2 VOX FAIL ON OUTPUT 
DBO TO65 DE ASTRO #3 VOX FAIL ON OUTPUT 
DBO TO066 DE ASTRO #1 PTT FAIL OUTPUT 
DBO T067 DE ASTRO #2 PTT FAIL OUTPUT 
DBO TO070 DE ASTRO #3 PTT FAIL OUTPUT 


DBO T301 DE FLT & POST LANDING BUSS & CB45 OK. 


DBO T302 DE FLT & POST LANDING BUSS & CB46 OK 


DBO 7303 DE FLT & POST LANDING BUSS & CB47 OK 


DBO T304 DE BUS 1 OR BUS 2, 38 OK & SELECTED & CB49 OK 
DBO T305 DE + PMP 28VDC OK 

T306 DE PCM OK 

T310 DE DELAYED C-BAND 1 PULSE LIGHT 

T311 DE DELAYED C-BAND 2 PULSE LIGHT 

T312 DE S BAND PWR AMP LO 


T313 DE S BAND PWR AMP HI 


2-451 


2-452 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program . 
Device Symbol Computer Description 


DBO T314 DE DELAYED UHF/AM MODE T/B LIGHT 
DBO T315 DE DELAYED UHF/FM PCM LIGHT 
DBO T321 DE ASTRO #1 AUDIO CENTER FAIL 
DBO T322 DE ASTRO#2 AUDIO CENTER FAIL 
DBO T323 DE ASTRO #3 AUDIO CENTER FAIL 
DBO T324 DE S-BAND UP VOICE KILLED 
DBO T325 DE S-BAND DN VOICE KILLED 
T326 DE UHF/AM UP VOICE KILLED 
T327 DE UHF/AM UP VOICE KILLED 
T328 DE UDL LOGIC OK 
T329 DE CENTRAL TIMING EQUIP "ON" 


T330 DE EMERG KEY OK 
T334 DE HF UP OR DOWN VOICE KILLED 


T345 DE TELECOMM GRP 5 


T346 DE TELECOMM GRP 4 


T347 DE TELECOMM GRP 3 


T348 DE TELECOMM GRP 2 


T359 DE DCS UHF/FM PCM ON COMMAND 


T390 DE NAV & ENG BIOMED PWR AVAIL 
T391 DE COMMANDER B10 MED PWR AVAIL 
H125 DE MIN IMPULSE SW. 


H309 DE THRUST ON 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer Description 
DBO H310 DE INTEGRATOR INHIBITOR 
DBO H217 DE MONITOR MODE SELECT 
DBO H218 _ ODE G & N ATTITUDE MODE SELECT 
H219 DE G & NAV MODE SELECT 
H220 DE G & N ENTRY MODE SELECT 
H221 DE SCS LOCAL VERTICAL MODE SELECT 
H222 DE SCS ATTITUDE MODE SELECT 
H223 DE SCSAV MODE SELECT 
H224 DE SCS ENTRY MODE SELECT 
H132 DE FDAI, POWER AVAILABLE 
H157 DE .05 G ENTRY SELECT T/M 
@ H929 DE JET AMPLIFIER OUTPUTS TELEMETRY INPUTS JET 1 


H930 JET AMPLIFIER OUTPUTS TELEMETRY INPUT S JET 2 


H936 JET AMPLIFIER OUTPUTS TELEMETRY INPUTS JET 3 
H937 JET AMPLIFIER OUTPUTS TELEMETRY INPUTS JET 4 
H938 JET AMPLIFIER OUTPUTS TELEMETRY INPUTS JET 5 
H939 JET AMPLIFIER OUTPUTS TELEMETRY INPUTS JET 6 
H940 JET AMPLIFIER OUTPUTS TELEMETRY INPUTS JET 7 
H941 JET AMPLIFIER OUTPUTS TELEMETRY INPUTS JET 8 


H942 JET AMPLIFIER OUTPUTS TELEMETRY INPUTS JET 9 


H943 


JET AMPLIFIER OUTPUTS TELEMETRY INPUTS JET 10 


2-453 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Description 


DBO H944 ; JET AMPLIFIER OUTPUTS-TELEMETRY INPUTS JET 11 


DBO H945 JET AMPLIFIER OUTPUTS-TELEMETRY INPUTS JET 12 
H946 JET AMPLIFIER OUTPUTS-TELEMETRY INPUTS JET 13 
H947 JET AMPLIFIER OUTPUTS-TELEMETRY INPUTS JET 14 
H948 JET AMPLIFIER OUTPUTS-TELEMETRY INPUTS JET 15 
H949 JET AMPLIFIER OUTPUTS-TELEMETRY INPUTS JET 16 
G357 G & N ERROR 


G358 IMU FAIL 


G359 CDU FAIL 


G360 ACCEL FAIL 


G361 GIMBAL LOCK 


G362 COMP PWR FAIL 


G363 IMU TEMP 


G364 ZERO ENCODER 


IMU DELAY 


SPARE WARNING LAMP NUMBER 1 


SPARE WARNING LAMP NUMBER 2 


G&N FAIL 


COOLANT CHECK LAMPS 


TELEMETRY INPUT - IMU +28V OPERATE 


TELEMETRY INPUT - IMU +28V STANDBY 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer Panel Description 


DBO 611 G453 DE 30A1 TELEMETRY INPUT - PIPA FAIL SIGNAL 
DBO 612 G454 DE 30A1 TELEMETRY INPUT - IMU FAIL SIGNAL 
613 G455 DE 30A1 TELEMETRY INPUT - CDU FAIL SIGNAL 
614 G457 DE 30A1 TELEMETRY INPUT - AGC POWER FAIL LIGHT 
615 G486 DE 30A1 TELEMETRY INPUT - IMU TEMP WARNING SIGNAL 
616 G487 DE 30Al TELEMETRY INPUT - GIMBAL LOCK WARNING 
617 G488 DE 30A1 TELEMETRY INPUT - ERROR DETECTOR OUTPUT 
618 G489 DE 30Al TELEMETRY INPUT - IMU DELAY WARNING 
G494 DE 
G412 DE COUPLING DISPLAY UNIT #3 "ON" 
G413 DE COUPLING DISPLAY UNIT #4 "ON" 
G414 DE COUPLING DISPLAY UNIT #5 "'ON" 


G351 DE ZERO ENCODE MODE LIGHT, 1=0N 
G352 DE COURSE ALIGN MODE LIGHT, 1=ON 


G353 DE CDU MANUAL MODE LIGHT, 1=ON 


G354 DE FINE ALIGN MODE LIGHT, 1=ON 


G355 DE ATTITUDE CONT MODE LIGHT, 1=ON 
G356 DE ENTRY MODE LIGHT, 1=ON 


G396 DE 5V PWR AVAILABLE 

G443 DE SINGLE FRAME DAWN 

G444 DE MAP & DATA VIEWER, AC POWER 
G410 DE COUPLING DISPLAY UNIT #1 "ON" 
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Table 2-9. DBO Device Test Subroutine (Cont) 


DBO Program 
Device Symbol Computer Panel Description 


DBO 633 G411 DE COUPLING DISPLAY UNIT #2 "ON" 


DBO 634 G440 DE MARK DATA PENDING ACCEPTANCE 


DBO 635 G428 DE TELESCOPE POWER 


G099 DE AGC FREQ REF DISCRETE 

G406 DE OPTICS 28V BASIC DC POWER 

G490 DE TELEMETRY INPUT - ZERO ENCODER WARNING 
T1753 DE PCM UNIT FAULT # 1 OUTPUT 

T1754 DE CM UNIT FAULT # 2 OUTPUT 


T755 DE PCM UNIT FAULT #3 OUTPUT 


T756 DE PCM UNIT FAULT # 4 OUTPUT 
T1757 DE PCM UNIT FAULT #5 OUTPUT 
T760 DE PCM UNIT FAULT #6 OUTPUT 
T761 DE. PCM UNIT FAULT #7 OUTPUT 
T762 DE PCM UNIT FAULT #8 OUTPUT 


T763 DE PCM UNIT FAULT #9 OUTPUT 
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@ DIAGNOSTIC CONTROL PANEL (DCP) 


DIAGNOSTIC OUTPUT MONITOR 


DIGIT DIGIT DIGIT DIGIT DIGIT 
6 5 4 3 2 
—S_ ES ee 


DBO STATUS CHANNEL MONITOR 


DIAGNOSTIC INPUT DEVICE 
DIGITS 


AEE wel 


OFF SELECTOR LOWER CHANNEL SELECTOR 


DIAGNOSTIC INPUT DEVICE 
DIGIT|DIGIT |DIGIT |DIGIT |DIGIT|DIGIT| DIGIT |DIGIT 
8 (é 6 5 4 3 2 | 


NOT USED 
NOT USED 


DIAGNOSTIC OUTPUT MONITOR 
DIGIT | DIGIT DIGIT 
6 5 4 


¢ MODE NOT USED 
(OFF) 


A MODE NOT USED 


POSITIVE 
M 
CHANNEL NUMBER INDICATES lage lle i 
OF SINGLE DEVICE N EVICE 
ae THAT THE SELECTED BY 
TO BE TURNED OFF B MODE 
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Figure 2-126. DBO Device Test Subroutine Modes of Operation 
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2-61. The Digital Word Output Relay (DWOR) Device Test Subroutine. 


The DWOR device test subroutine has four modes of operation (OFF, A, B 
or C) required to exercise the DWOR equipment. The mode is selected by 
placing the DCP mode selector switch in the "OFF" "A", "B", or ''C" position. 


2-62. The DWOR device test subroutine operates under the control of the 
monitor program for timing and communications to the real-time input/output 
routine. The subroutine sets the channel according to a predetermined bit 
pattern as shown in table 2-10. 


2-63. There are 29 DWOR channels available including spare channels, and 
numbered from 2 to 30. (Refer to table 2-11). The DWOR device test sub- 
routine fundamentally outputs a word in BCD to the DWOR device channels. 


2-64, The initialization of the DWOR device test subroutine causes the DCP, 
address and range symbols to be stored within the subroutine. The mode routine 
continuously checks for the presence of an input caused by the switch being in 
one of the previously mentioned positions. If no input is received, the OFF mode 
is assumed, and a subsequent transfer to the O mode is effected. Detection of 
input signifies a transfer to the particular mode selected by the mode selector 
switch. Various validity checks are made with resultant error messages 
transmitted through the typewriter. 


a. Control word for DWOR, 


1. $ - Start Symbol (or) F-End Symbol. 
2. Comma or Tab. 

3. C,D, or E - DCP Symbol. 

4, Comma or Tab. 

5. 7 - Device Number. 

6. Comma or Tab. 

7, 2 - Starting Address (minimum). 

8. Comma or Tab. 


9, 30 - Range (number of channels). 
b. Test conditions. 
1. This test is verified by observing the results at the system device 


associated with the channels addressed. The data should agree, according 
to the mode selected, to the bit patterns shown on table 2-12. 
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Table 2-10. Predetermined Bit Pattern for DWOR Test 


DWOR Channel No. 


Panel 


18A5 
16A3 
16A3 
16A6 
16A6 
16A6 
16A6 
16A6 
16A8 
16A8 
16A8 


16A17 
16A17 
18A24 
18A24 
18Al1 
18A1 
16A16 
16A16 
16A5 
16A5 
16A5 


18A17 
18A17 
18A17 
18A8 
18A8 
1A12 
1A12 
18A34 
18A34 
16A9 
16A9 
16A9 
16A9 
16A9 
16A11 
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Reference 


EDET 
MEMA 
MERA 
SHA 

DEC 

LOS 
SHA/LONG 
DEC/LAT 
PITCH 
ROLL 
YAW 


GMT 

di Se il cy 

RCS FUEL 
RCS TIME 
OPLO 
OPLA 
OPAL 


ROLL 
PITCH 
YAW 

RCS FUEL 
RCS OXID 
RCS OXID 
RCS FUEL 
SPS FUEL 
SPS OXID 
TRUNNION 


TRUNNION 


Pattern No. 1 


999 
+ 9.999 
+ 9,999 
299.9 
+ 89.9 
299.9 
299.9 
89.9 DEC 
299 
299 
299 


229 23 49 49 
99 23 49 49 
999.9 

299 
W189.9 

$89.9 

999.9 


299 
89 
299 
99.9 
199.9 
199.9 
99.9 
1999 
1999 
299.99 
299.99 
299.99 
299.99 
299.99 
299.99 


299.99 


Pattern No, 2 


666 
6.666 


- 6.666 


166.6 


- 76.6 


166.6 
166.6 W. Lo. 
76.6 N. Lat. 
166 
166 
166 


166 14 36 36 
-66 14 36 36 
666.6 
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Table 2-10. Predetermined Bit Pattern for DWOR Test (Cont) 


DWOR Channel No. Panel Reference Pattern No. 1 Pattern No.2 


25 
26 
27 
30 17Al1 MAL 
19A2 STATUS 
DIS- 
PLAY 1 CM 123 SP654 
DIS- 
PLAY 2 CN 123 SC654 
DIS- 
PLAY 3 CP 123 RC654 
DIS- 
CS 123 GS654 


EC 123 GN654 
EP 123 EP654 


GN 123 EC654 


GS 123 CS654 


RC 123 CP654 


PLAY 10 SC 123 CN654 


* All "IMP" * All "ENTER" 


c. Modes of operation (see figure 2-127). 


1. O Mode (OFF). The O mode transmits the appropriate data listed 
as pattern No. 1 (refer to table 2-11), by the range of channels selected for 
test. The DCP diagnostic output monitor is not used. 


2. A Mode. The A mode transmits the appropriate data listed as 
pattern No. 2 (refer to table 2-10) by the range of channels selected for test. 
The DCP diagnostic output monitor is not used. 


3. B Mode. The B mode is a single DWOR device channel select mode. 
This mode provides for manually setting the DCP diagnostic input device bits, 
five, six, seven, and eight, to the OCD code of the channel desired for test. 
The appropriate data listed as pattern No. 1 (refer to table 2-10) is transmitted a 
to the associated AMS device by the channel selected. The DCP diagnostic 
output monitor will display the channel number and the resultant table data. 
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Table 2-11. DWOR Device Test Subroutine 


DWOR Program 


Device Symbol Computer Panel Description 
DWOR 1 MDEC1 Cc DCRT 1 NUMERICAL READOUT 


DWOR GNDSPWD NAV & IOS NAV REPEAT DISPLAY WORD - 15 BITS 


DWOR 3 GNKRWD 16A17 10S NDP REPEAT KEYCODE - 5 BITS 


DWOR 4 GMKRWD 18A24 ENTER 5 BIT 


DWOR 5 GMDSPWD 18A24 REGISTER 1, 2, & 3 MULTIPLEXED 18 BITS 


DWOR 6 TUDLVALD UDL VALIDATION CODE 


DWOR 7 RFINST 18A8 RCS C/M FUEL TANK QUANTITY 


DWOR 8 ROINST 18A8 RCS C/M OXID TANK QUANTITY 
DWOR 9 ROCREW 1A12 PROPELLANT QUANTITY, OXIDIZER 
DWOR 10 RFCREW 1A12 PROPELLANT QUANTITY, FUEL 
DWOR 11 RW11 30Al TLM 


DWOR 12 PFQIOS 18A34 FUEL QTY DISPLAY 


DWOR 13 POQIOS 18A34 OXID QTY DISPLAY 


a asa 28 Aa a Ga a aa a © © 


DWOR 


DWOR 15 


~) 
1] 


DWOR 


DWOR 


EDET 


1A5 


MIN - SEC 


DWOR 18  SSDGIW1 DE 16A16, 18A1, DATA OUTPUT, GMT, TTF, RCSF, RCST, OPLG, MPLA, OPAL 
16A5 


DWOR 19 SSDG1W2 DE 16A16, 18A1, DATA OUTPUT, GMT, TTF, RCSF, RCST, DPLQ O PLA, OPAL 
16A5 


DWOR SSDG2W1 16A3 


16A6 


DATA OUTPUT, MEMA, MERA, SHA, DEC, LOS 


DWOR 21 SSDG3W1 DE 16A6 DATA OUTPUT, LOSHA, LADEC, TAP, TAR, TAY 
16A8 


DWOR 22 VASDLM DE SEXTANT SLIDE BCD OUTPUT CODING 
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DWOR 
DWOR 
DWOR 
DWOR 
DWOR 
DWOR 
DWOR 
DWOR 
DWOR 
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Table 2-11. DWOR Device Test Subroutine (Cont) 


Program 
Symbol 


VAXSSD 
TWé6l 

TW62 
GCDURPT 
HRASIN 
HPASIN 

HY ASIN 
MWORDOUT 
MDEC2 


MDEC3 


DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 


DE 


Panel 


BCD OUTPUT CODING FOR SELECTED STAR GROUP NO. 
BCD GMT OUTPUT WORD 

BCD GMT OUTPUT WORD 

OUTPUT WORD TO IOS CROSSBAR DRIVE 

ATTITUDE SET ROLL 

ATTITUDE SET PITCH 

ATTITUDE SET, YAW 

OUTPUT WORD TO MALFUNCTION INSERTION UNIT 
NUMERICAL READOUT 


NUMERICAL READOUT 
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& DIAGNOSTIC CONTROL PANEL (DCP) 


DIAGNOSTIC OUTPUT MONITOR 


DIGIT DIGIT DIGIT DIGIT DIGIT DIGIT 
6 5 4 3 2 | 


UPPER 


@ MODE ® 


OFF SELECTOR LOWER 


DIAGNOSTIC INPUT DEVICE 
DIGIT|DIGIT | DIGIT |DIGIT |DIGIT/DIGIT | DIGIT |DIGIT 
8 Lf 6 5 4 3 2 I 


NOT USED - 


SINGLE CHANNEL OUTPUT SELECTED 


DIAGNOSTIC OUTPUT MONITOR 


DIGIT DIGIT [DIGIT] DIGIT|DIGIT DIGIT 
6 5 4 3 2 I 


¢ MODE NOT USED 
(OFF) 
4 
NOT USED - A MODE NOT USED 
CHANNEL NUMBER CHANNEL 
OF SINGLE DEVICE SELECTED PATTERN 
TO BE TESTED B MODE AT DIAGNOSTIC NO. | 
INPUT 
DEVICE 
CHANNEL 
CHANNEL NUMBER NUMBER 
OF SINGLE DEVICE SELECTED PATTERN 
TO BE TESTED C MODE AT DIAGNOSTIC NO,2 


INPUT 
DEVICE 


BSM2-127 
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Table 2-12. DWOR Channel Bit Configuration 


Star Group BCD Output 
Number Reference Coding 


Sextant Starfield 000000 


000001 
000010 
100100 
000011 
000100 
000101 
000110 
000111 
001000 
001001 
010000 
010001 
010010 
100101 
010011 
010100 
100110 
010101 
100111 
010110 
010111 
011000 
011001 
100000 
100001 
100010 
100011 


1 
2 
3 
4 
5 
6 
is 
8 
9 
10 
11 
12 - 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


4, C Mode. The C mode is a single DWOR device channel select mode, 
This mode is operated in the same manner described for B mode and differs 
by transmitting pattern No. 2 in place of pattern No. 1 for the channel selected. 


2-65. The Digital Word Output Direct (DWOD) Device Test Subroutine. The 


DWOD device test subroutine has four modes of operation required to exercise 
the DWOD equipment. The fundamental purpose of the subroutine is to output 
patterns at defined rates or at desired limits to activate the DWOD equipment. 
The subroutine uses internally stored data tables to set the FBC for transfer of 
the data. The mode is selected by placing the DCP mode Selector switch in the 
"OFF" TA" a el or WY Gal position, 
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Table 2-12. DWOR Channel Bit Configuration (Cont) 


Reference - Bit Configuration Code (18A24) 


Mask Special Numerical Display 
Code 


5 6 - 10 


- DADM1 
DADFL DADV1 
- DADN1 
DADUL 


DADR1P 
DADRIM 
DADR2P 
DADR2M 


DADR3P 


DADR12 
DADR14 
DADR21 
DADR23 
DADR25 
DADR32 


DADR34 


Program Mode 
Verb Digit 1 or 2 
Noun Digit 1 or 2 
Verb Flash 
UTEL 

Register 1 Plus 
Register 1 Minus 
Register 1 Digit 1 


NOTE 
Numerical Display Code same as that for DWOR No. 8 
and No. 9. 


2-66. There are 37 DWOD device channels available including spare channels, 
and numbered from 1 to 37. (Refer to table 2-13.) 


2-67. The initialization of the DWOD device test subroutine causes the DCP 
address and range symbols to be stored within the subroutine. The mode routine 
continuously checks for the presence of an input caused by the switch being in 
one of the previously mentioned positions, If no input is received, the O (OFF) 
mode is assumed, and a subsequent transfer to the O mode is effected. Detection 
of input signifies a transfer to the particular mode selected by the mode selector 
switch. Various validity checks are made with resultant error messages 
transmitted through the typewriter if the range, angle, or rate limits are 
exceeded. 
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Table 2-12. DWOR Channel Bit Configuration (Cont) 


Reference - Keyboard and Display Codes 


Key and/or Display Key Code 
Character MSB LSB DSP Code 


10000 10101 
00001 00011 
00010 11001 
00011 11011 
00100 01111 
00101 11110 
00110 11100 
00111 10011 
01000 11101 
, 01001 11111 
BLANK 00000 
VERB 10001 
ERROR RESET 10010 
KEY RELEASE 11001 
PLUS (+) 11010 
MINUS (-) 11011 
ENTER 11100 
CLEAR 11110 
NOUN 11111 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


a. Control word for DWOD. 
1. $ - Start Symbol (or) F-End Symbol, 
2. Comma or Tab. 
3. C,D, or E - DCP Symbol. 
4, Comma or Tab. 
5. 8 - Device Number. 
6. Comma or Tab. 
7. 1- Starting Address (minimum). 


8. Comma or Tab. 


9. 37 - Range (number of channels). 


2-466 


SM6A-41-1-1 


Table 2-13. DWOD Device Test Subroutine 


Computer Panel Description 
DE 
DE 


DE 
VETHO11A DE ORBITAL: FILM DRIVE - LANDING WINDOW 1 - TURRET 2A 


VETHO21A DE ORBITAL FILM DRIVE - RENDEZVOUS WINDOW 2 - TURRET 2A 


VETHO31A DE ORBITAL FILM DRIVE - RENDEZVOUS WINDOW 4 - TURRET 2A 


VETHO41A DE ORBITAL FILM DRIVE - LANDING WINDOW 5 - TURRET 2A 
VETHOS1A DE ORBITAL FILM DRIVE - TELESCOPE - TURRET 2A 

VETHO12A DE ORBITAL FILM DRIVE - LANDING WINDOW 1 - TURRET 2C 
VETHO22A DE ORBITAL FILM DRIVE - RENDEZVOUS WINDOW 2 - TURRET 2C 
VETHO32A DE ORBITAL FILM DRIVE - RENDEZVOUS WINDOW 4 - TURRET 2C 
VETHO42A DE ORBITAL FILM DRIVE - LANDING WINDOW 5 - TURRET 2C 
VETHOS2A DE ORBITAL FILM DRIVE - TELESCOPE - TURRET 2C 

VEETEM11 DE TRANSLUNAR FILM DRIVE - LANDING WINDOW 1-TURRET la 
VEETEM21 DE TRANSLUNAR FILM DRIVE - RENDEZVOUS WINDOW 2 - TURRET la 
VEETEM31 DE TRANSLUNAR FILM DRIVE - RENDEZVOUS WINDOW 4- TURRET la 
VEETEM41 DE TRANSLUNAR FILM DRIVE - LANDING WINDOW 5- TURRET la 
VEETEM5S1 DE TRANSLUNAR FILM DRIVE - TELESCOPE - TURRET la 

VEETEM12 DE TRANSLUNAR FILM DRIVE - LANDING WINDOW 1 - TURRET Ic 
VEETEM22 DE TRANSLUNAR FILM DRIVE - RENDEZVOUS WINDOW 2 - TURRET Ic 


VEETEM32 DE TRANSLUNAR FILM DRIVE - RENDEZVOUS WINDOW 4 - TURRET 1c 


VEETEM42 DE TRANSLUNAR FILM DRIVE - LANDING WINDOW 5- TURRET Ic 
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Table 2-13. DWOD Device Test Subroutine (Cont) 


DWOD Program 
Device Symbol Computer Panel Description 


DWOD VEETEMS2 DE TRANSLUNAR FILM DRIVE - TELESCOPE - TURRET 1C 


DWOD VAPHISR DE SEXTANT RETICLE 


DWOD VAPSVM DE VARIABLE MAGNIFICATION SERVO SIGNAL 


DWOD : VETHSF5 DE ATTITUDE - PITCH SCAN: FINE RESOLVER TELESCOPE 
DWOD VEPSSF5 DE ATTITUDE - YAW SCAN: FINE RESOLVER TELESCOPE 
DWOD VEPHSF5 DE ATTITUDE - ROLL SCAN: FINE RESOLVER TELESCOPE 
DWOD VAALSF DE RHOMB FINE RESOLVER SIGNAL (STARPLATE) 

DWOD VABESF DE RHOMB FINE RESOLVER SIGNAL (STARPLATE) 


DWOD VAALLF DE LM RHOMB FINE RESOLVER SIGNAL 


DWOD VABELF DE LM RHOMB FINE R&SOLVER SIGNAL 
DWOD GDR32TR DE 2X TRUNNION 

DWOD GDR32SH DE SHAFT ANGLE 

DWOD GDR320G DE OUTER GIMBAL (ROLL) 

DWOD 5 GDR32MG DE MIDDLE GIMBAL (YAW) 


DWOD GDR32IG DE INNER GIMBAL (PITCH) 
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b. Test conditions. 


1. This test is verified by observing the results at the system device 
associated with the channels addressed. 


c. Modes of operation (see figure 2-128). 


1. O Mode (OFF). The O mode provides for manual selection of an 
angle value to be transmitted to the range of channels selected. The angle 
value is selected by setting the equivalent OCD code for the angle desired 
into bits one, two and three of the DCP diagnostic input device. This value 
is displayed in decimal in bits one, two, and three of the DCP diagnostic out- 
put monitor. The value selected is compared with a table of internally stored 
drive limits, If the angle selected exceeds the limit for any of the AMS 
devices associated with the channels selected, these AMS devices will be 
driven to their maximum limit. 


2. A Mode. The A mode drives the DWOD device channels requested at 
the rate of change (one to nine degrees per second) manually selected in OCD 
code at the DCP diagnostic input device, bits four, and five. The subroutine 
initializes all the requested device channels sequentially and drives them to 
their maximum angle limits as defined by the internally stored data table. 
After reaching their maximum values, the channels are driven back to zero 
degrees by complementing the rate of change. Each channel is held at the 
zero degree output pattern until all channels addressed have reached both 
their maximum and minimum values. When this has been accomplished, the 
DWOD device test subroutine A mode is re-initiated unless stopped by the 
operator. 


3. B Mode. The B mode provides for manually selecting a DWOR 
device channel and driving the AMS system device associated with that 
channel to a specified angle. The angle desired is selected by inserting the 
equivalent OCD code in bits one, two, and three of the DCP diagnostic input 
device. This value is compared with a table of internally stored drive limits, 
If the angle value chosen exceeds the limits of the AMS device selected, the 
AMS device will be driven to the maximum limit. The channel number, also 
in OCD code, is inserted in bits six, seven and eight. The angle value and 
channel number are displayed in decimal on the DCP diagnostic output 
monitor in bits one, two, and three, and five and six respectively. 


4. C Mode. The C mode drives the DWOD device channel, manually 
selected in OCD code at the DCP diagnostic input device, bits six, seven, 
and eight, at a desired rate of change ( one to nine degrees per second) as 
selected via bits four and five. The selected DWOD device channel is first 
initialized and then driven at the selected rate of change to the maximum 
angle value stored in the internal data table. When it has reached its maximum 
value it is driven back to zero degrees. As soon as the initial value is 
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Figure 2-128. DWOD Device Test Subroutine Modes of Operation 
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reached, the test is re-initiated unless stopped by the operator. The DWOD 
device channel number and the selected rate of change are displayed in 
decimal on the DCP diagnostic output monitor in bits five and six, and bit 
four respectively. 


2-68. The Digital-To-Analog Resolver (DAR) Device Test Subroutine, The 


DAR device test subroutine has four modes of operation (OFF, A, B or C) re- 
quired to exercise the DAR equipment. The purpose of each mode is to output 
both sine and cosine bit patterns over two D/A device channels at defined rates 
or desired limits to activate the DAR device equipment. In others words, one 
DAR device channel, requires two D/A device channels; one receives the sine 
value output pattern, and the other the cosine value output pattern of a given 
angle. The mode is selected by placing the DCP mode selector switch in the 
"oO (OFF)", ae asl ae or "C" position. 


2-69. There are 64 DAR channels available including spare channels, numbered 
from 1 to 64. (Refer to table 2-14.) When a DAR channel is requested via the 
typewriter or the DCP, the program will interpolate the number of the channel 
requested and address the two D/A channels assigned to the DAR channel as 
shown in table 2-14, 


2-70. The initialization of the DAR device test subroutine causes the DCP, 
address and range symbols to be stored within the subroutine. The mode routine 
continuously checks for the presence of an input caused by the switch being in 
one of the previously mentioned positions. If no input is received, the O (OFF) 
mode is assumed, and a subsequent transfer to the O mode is effected. Detection 
of input signifies a transfer to the particular mode selected by the mode selector 


switch. Various validity checks are made with resultant error messages trans- 
mitted through the typewriter. 


a. Control word for DAR, 
1. $ - Start Symbol (or) F-End Symbol. 


2. Comma or Tab. 

3. C, D, or E - DCP Symbol. 

4, Comma or Tab. 

5. 9 - Device Number. 

6. Comma or Tab. 

7. 1 - Starting Address (minimum), 
8. Comma or Tab. 

9. 64 - Range (number of channels). 
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Table 2-14. DAR Channel Assignments 


DAR Channel D/A Channel D/A Channel 
Number Sine Cosine 


1 398 399 
2 332 
464 
328 
330 
456 
375 
308 
304 


393 
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Table 2-14, DAR Channel Assignments (Cont) 

DAR Channel D/A Channel D/A Channel 
Number Sine Cosine 

23 459 460 

24 316 


25 318 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 


45 
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Table 2-14, DAR Channel Assignments (Cont) 


DAR Channel D/A Channel D/A Channel 
Number Sine Cosine 


46 382 383 
47 497 496 
48 507 

49 517 

50 

D1 

52 

53 


54 


05 
56 
57 
08 
59 
60 
61 
62 
63 


64 
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b. Test conditions, 


1. This test is verified by observing the results at the system device 
associated with the channels addressed. 


c. Mode of operation, (See figure 2-129.) 


1. O Mode (OFF). The O mode provides for manual selection of an 
angle value to be transmitted to the range channels selected. The angle 
value is inserted in OCD code in bits one, two, and three of the DCP 
diagnostic input device and is displayed in decimal, in bits one, two and three 
of the DCP diagnostic output monitor. This value is compared with an 
internally stored table and converts the angle value to both a sine and cosine 
output pattern which, in turn, is transmitted to the two D/A device channels 
assigned to each DAR selected. If the angle value chosen exceeds the 
maximum limit for any of the AMS devices associated with the channels 
selected, these AMS devices will be driven to their maximum limit. 


2. A Mode. The A mode drives all the DAR device channels requested 
at a selected rate of change (zero to nine degrees per second) determined 
by the OCP code manually inserted in bits four and five of the DCP 
diagnostic input device. The DAR device test subroutine initialized all 
channels selected and drives each channel sequentially, to the angle limit 
defined by the internally stored data table. When the output pattern for each 
channel has reached its maximum value, it is driven back to zero degrees. 
Each channel within the range selected through the control word is held at 
the zero degree sine-cosine output pattern until all the device channels 
have reached their minimum values. When this point is reached, the test 
subroutine is reinitiated unless stopped by the operator. The rate selected 
is displayed in decimal on the DCP diagnostic output device in bit four. 


3. B Mode. The B mode provides for manually selecting a DAR device 
channel and driving the AMS system device associated with that channel to a 
specified angle. The angle desired is selected by inserting the equivalent 
OCD code in bits one, two, and three of the DCP diagnostic input device. This 
value is compared with a table of internally stored drive limits, and converts 
the angle value to a sine and cosine output pattern which, in turn, is trans- 
mitted to the two D/A device channels assigned to the DAR selected. If the 
angle selected exceeds the limits of the AMS device selected, the AMS device 
will be driven to the maximum limit. The channel number, also in OCD code, 
is inserted in bits six, seven and eight. The angle value and channel number 
are displayed in decimal in bits one, two, and three, and five and six 
respectively. 


4. C Mode. The C mode drives the single DAR device channel selected 


manually selected on OCD code via the DCP diagnostic input device, bits six, 
seven, and eight, at the selected rate of change (zero to nine degrees per 
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Figure 2-129. D/AR Device Test Subroutine Modes of Operation 
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second), bits four and five. The DAR device channel is first initialized and 
then driven at the desired rate of change to the maximum angle value stored 
in the internally defined data table. After the channel has reached its 
maximum value, it is driven back to zero degrees. When the initial value is 
reached, the test is reinitiated unless stopped by the operator. The DAR 
device channel number and the rate of change are displayed in decimal on the 
DCP, diagnostic output monitor, bits five and six, and four respectively. 


2-71. The Digital-To-Analog Fast (D/AF) Device Test Subroutine, The D/AF 


device test subroutine has four modes of operation (OFF, A, B, or C) required 
to exercise the D/AF equipment. The mode is selected by placing the DCP 
mode selector switch in the "O (OFF)", "A", "B", or "C" position. 


2-72. The D/AF device test subroutine operates under the control of the 
monitor program for timing and communications to the real-time input/output 
routine as well as to the maintenance personnel. The subroutine sets up the 
data for the fully buffered channel (FBC) and communicates with the real-time 
I/O routine to initiate the transfer. 


2-73. There are 21 D/AF channels available including spare channels numbered 
from 1 to 21. (Refer to table 2-15.) The D/AF device test subroutine 
fundamentally outputs a digital bit pattern to drive the D/AF device channels. 


2-74. The initialization of the D/AF device test subroutine causes the DCP 
address and range symbols to be stored within the subroutine. The mode routine 
continuously checks for the presence of an input caused by the switch being in one 
of the previously mentioned positions. If no input is received the O mode (OFF) is 
assumed, and a subsequent transfer to the O mode is effected. Detection of an 
input signifies a transfer to the particular mode selected by the mode selector 
switch. Various validity checks are made with resultant error messages 
transmitted through the typewriter. 


2-75. The D/AF device test subroutine uses a data table stored within the 
program to output the required digital bit patterns to the channels requested 
under the conditions set by the DCP. A constant check is made on all control 
data input to verify that it is within the limits defined by the program. 
a. Control word for D/AF. 
1. $ - Start Symbol (or) F-End Symbol. 
2. Comma or Tab. 


3. C, D, or E - DCP Symbol. 


4. Comma or Tab. 


5. 10 - Device Number. 
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6. Comma or Tab. 

7. 1 - Starting Address (minimum). 

8. Comma or Tab, 

9, 21 - Range (number of channels). 
b. Test conditions. 


1. This test is verified by observing the results at the system device 
associated with the channels addressed. 


c. Mode of operation (see figure 2-130). 


1. O Mode (OFF). The O mode converts the data from a stored data 
table to a percent full scale selected manually in OCD code at the DCP 
diagnostic input device bits one, two, and three. The percent full scale factor 
is transmitted sequentially to the range of channels requested by the control 
word message. In effect, all D/AR device channels requested are driven to 
the same percentage of their full scale value, the percentage being displayed 
in decimal, in bits one, two, and three, of the DCP diagnostic output monitor. 


2. A Mode. The A mode drives the range of channels selected, by a ramp 
function, at a rate determined by the data stored within the program. The 
ramp function begins at the most negative end and increases incrementally 
until it reaches full scale. When full scale is reached, the ramp function 
is negated, and decreases in the same manner until the most negative end is 
reached. This fluctuation is repeated until the test is ended manually (in- 
sertion of an F or a change of mode). The DCP diagnostic input device and 
output monitor are not used in this mode. 


3. B Mode. The B mode drives the D/AF device channel selected 
manually in OCD code at the DCP diagnostic input device, bits five, six, 
seven, and eight, to a selected percentage of full scale, inserted manually 
in bits one, two, and three. The individual D/AF device channel and the 
percentage full scale are displayed in decimal on the DCP diagnostic output 
monitor in bits four, five, and six, and one, two, and three, respectively. 


4. C Mode. The C mode drives the D/AF device channel, selected 
manually in OCD code at the DCP diagnostic input device, bits five, six, 
seven and eight, by a ramp function, at a rate determined by the data 
stored within the program. The individual D/AF device channel is displayed in 
decimal on the DCP diagnostic output monitor, bits four, five, and six. 
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Table 2-15. D/AF Device Test Subroutine 


Program 
Device Symbol Computer Panel Description 


VCEALPC c VICI CON ALPHA 


VCEBEPC VIDICON BETA 


D/AF 3 VCEXCP CAMERA POSITION 
D/AF 4 VCEYCR2T RASTER DE-CENTERING ""X" RVW2 
D/AF 5 VCEYCR3T RASTER DE-CENTERING ''X" RVW4 


D/AF 6 VCEZR2T RASTER DE-CENTERING "Y"' RVW2 


CO) A A "On NG ©} 


VCEZCR3T RASTER DE-CENTERING "Y"' RVW4 
INNER GIMBAL (PITCH) 
MIDDLE GIMBAL (YAW) 
OUTER GIMBAL (ROLL) 
2X TRUNNION 


SHAFT ANGLE 


SHAFT ANGLE 
SHAFT ANGLE 
FDAI, ROLL COMMAND 
FDAI, PITCH COMMAND 
FDAI, YAW COMMAND 
FDAI, ROLL RATE 
FDAI, PITCH RATE 


FDAI, YAW RATE 
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2-76. The Digital-To-Analog (D/A) Device Test Subroutine, The D/A device 


test subroutine has four modes of operation (OFF, A, B, or C) required to 
exercise the D/A equipment. The mode is selected by placing the DCP mode 
selector switch in the "O(OFF)", ''A"', "B", or "C' position. 


2-77. The D/A device test subroutine operates under the control of the monitor 
for timing and communications to the real-time input/output routine as well as to 
the maintenance personnel. The subroutine sets up the data for the fully buffered 
channel (FBC) and communicate with the real-time I/O routine to initiate the 
transfer. 


2-78. There are 338 D/A channels available including spare channels, and 
numbered from 1 to 273 and from 531 to 596. (Refer to table 2-16), The D/A 


device test subroutine fundamentally outputs a digital bit pattern to drive the D/A 
device channels. 


2-79. The initialization of the D/A device test subroutine causes the DCP, 
address and range symbols to be stored within the subroutine. The mode routine 
continuously checks for the presence of an input caused by the switch being in one 
of the previously mentioned positions. If no input is received the O mode, (OFF) 
is assumed and a subsequent transfer to the O mode is effected. Detection of 
input signifies a transfer to the particular mode selected by the mode selector 
switch. Various validity checks are made with resultant error messages trans- 
mitted through the typewriter. The D/A device test subroutine uses control data 
to output the required digital bit patterns to the channels requested under the con- 
ditions set by the DCP. A constant check is made on all control data input to 
verify that it is within the limits defined by the program, 
a. Control word for D/A. 

1. $ - Start Symbol (or) F-End Symbol. 

2. Comma or Tab. 

3. C, D, or E - DCP Symbol. 

4. Comma or Tab. 

5. 11 - Device Number. 

6. Comma or Tab. 

7. 1 - Starting Address (minimum), 

8. Comma or Tab. 


9. 1 through 273, and 531 through 596 (range). 
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b. Test conditions. 


1. This test is verified by observing the results at the system device 
associated with the channels addressed. 


c. Mode of operation (see figure 2-131). 


1. O Mode (OFF). The O mode converts the data from a stored data 
table to a percent full scale, selected manually in OCD code at the DCP 
diagnostic input device, bits one, two, and three. The percent full scale 
factor is transmitted sequentially to the range of channels requested by the 
control word message. In effect, all D/A device channels requested are 
driven to the same percentage of their full scale value, the percentage being 
displayed in decimal in bits one, two, and three of the DCP diagnostic output 
monitor. 


2. A Mode. The A mode drives the range of channels selected, by a 
ramp function, at a rate determined by the data stored within the program. 
The ramp function begins at the most negative end and increases incrementally 
until it reaches full scale. When full scale is reached, the ramp function is 
negated, and decreases in the same manner until the most negative end is 
reached. This fluctuation is repeated until the test is ended manually (in- 
sertion of an F or a change of mode). The DCP diagnostic input device and & 
output monitor are not used in this mode. 


3. B Mode. The B mode drives the D/A device channel, selected manually 
in OCD code at the DCP diagnostic input device, bits five, six, seven, and 
eight to a selected percentage of full scale, inserted manually in bits one, 
two, and three. The individual D/A device channel and the percentage of 
full scale are displayed in decimal on the DCP diagnostic output monitor in 
bits four, five, and six, and one, two, and three, respectively. 


4. C Mode. The C mode drives the D/A device channel, selected 
manually in OCD code at the DCP diagnostic input device, bits five, six, 
seven, and eight, by a ramp function, at a rate determined by the data stored 
within the program. The individual D/A device channel is displayed in 
decimal on the DCP diagnostic output monitor, bits four, five, and six. 
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Table 2-16. D/A Device Test Subroutine 


D/A Program 
Device Symbol Computer Panel Description 


D/A CACVMCM Cc 1A18 AC VOLTS 
CACFMCM 1A18 FREQUENCY 


CDCVMCM 1A18 DC VOLTS 


1A18 DC AMPS 


CDCAMCM 


CWDO2MCM 1A18 FUEL CELL, FLOW, 02 


CWDH2MCM 1A18 FUEL CELL, FLOW, H2 


CSKTMCM 1A18 FUEL CELL, MODULE TEMP, SKIN 


CETMCM 1A18 FUEL CELL, MODULE TEMP, COND EXH 


CACVMI 18A15 AC VOLTMETER 


CACFMI 18A32 AC FREQUENCY METER 


CECVMI 18A14 DC VOLTMETER 


CDC AMI 18A14 DC AMMETER 


CWDO2MI 18A12 OXYGEN FLOW RATE METER 


CWDH2MI 18A12 HYDROGEN FLOW RATE METER 


CSKTMI 18A12 MODULE SKIN TEMP METER 


CETMI 18A12 COND EXH, TEMP, METER 


TTSI 30Al TEMP STATIC INVERTER 1 


TTSI2 30Al TEMP STATIC INVERTER 2 


TTSI3 30Al TEMP STATIC INVERTER 3 


TTBCA 30Al TEMP BATTERY A CASE 


TTBCB 30A1 TEMP BATTERY B CASE 


a €@ @ GO €@ G 4 © O GA © GA a4 4 a Ga fa a 2 6 


TMB1PHA 30A1 AC VOLTAGE MAIN BUS 190A 
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Table 2-16. D/A Device Test Subroutine (Cont) 


Program 
Device Symbol Computer Panel Description 


D/A 23 TMB1PHB Cc 30A1 AC VOLTAGE MAIN BUS 10 B T/M 
D/A 24 TMB1PHC Cc 30A1 AC VOLTAGE MAIN BUS 1 ©C T/M 
D/A, 25 TMB2PHA 30Al AC VOLTAGE MAIN BUS 2 GA T/M 
D/A 26 TMB2PHB 30Al AC VOLTAGE MAIN BUS 2 9B T/M 
D/A 27 TMB2PHC 30Al AC VOLTAGE MAIN BUS 2 GC T/M 
D/A 28 TDCMBA 30Al DC VOLTAGE MAIN BUS A T/M 
D/A 29 TDCMBB 30Al DC VOLTAGE MAIN BUS B T/M 
/A 30 TDCBBA 30Al DC VOLTAGE BATTERY BUS A T/M 
D/A 31 TDCBBB € 30A1 DC VOLTAGE BATTERY BUS B T/M 
D/A 32 TDCVPLB 30Al DC VOLTAGE BATTERY BUS C T/M 


24 
D/A 33 TFBIPHA Cc 30Al1 FREQUENCY AC BUS 1@A T/M 


D/A 34 TFB2PHA c 30A1 FREQUENCY AC BUS 2 GA T/M 
D/A 35 TDCCBA Cc 30Al DC CURRENT BATTERY A T/M 
D/A 36 TDCCBB ( 30A1 DC CURRENT BATTERY B T/M 
D/A 37 TDCCBC Cc 30A1 DC CURRENT BATTERY CHARGER OUT T/M 
D/A 38 TDCCPLB Cc 30A1 DC CURRENT BATTERY C T/M 
D/A 39 TDCPBA Cc 30Al1 DC VOLTAGE PYRO BATT A T/M 
D/A 40 TDCPBB c 30A1 DC VOLTAGE PYRO BATT B T/M 
D/A 41 TDCBRB c 30A1 DC VOLTAGE BATT RELAY BUS T/M 
D/A 42 TPN2FC1 c 30A1 No PRESSURE F/C 1 REGULATED T/M 
D/A 43 TPN2FC2 Cc 30A1 N2 PRESSURE F/C 2 REGULATED T/M 
D/A 44 TPN2FC3 Cc 30a1 N2 PRESSURE F/C 3 REGULATED T/M 
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Table 2-16. D/A Device Test Subroutine (Cont) 


Program 
Device Symbol ‘Computer Panel Description 


D/A 45 TPO2FC1 c 30A1 Og PRESSURE F/C 1 REGULATED T/M 
D/A 46 TPO2FC2 c 30A1 OQ, PRESSURE F/C 2 REGULATED T/M 
D/A 47 TPO2FC3 c 30A1 O2 PRESSURE F/C 3 REGULATED T/M 
D/A 48 TPH2FC1 c 30A1 ¥® PRESSURE F/C 1 REGULATED T/M 
D/A 49 TPH2FC2 C 30A1 H2 PRESSURE F/C 2 REGULATED . T/M 
D/A 50 TPH2FC3 c 30A1 H2 PRESSURE F/C 3 REGULATED T/M 
D/A 51 TTCEFC1 c 30A1 TEMP F/C 1 COND EXHAUST T/M 
D/A 52 TTCEFC2 c 30A1 TEMP F/C 2 COND EXHAUST T/M 
D/A 53 TTCEFC3 c 30A1 TEMP F/C 3 COND EXHAUST T/M 
D/A 54 TTSKFC1 Cc 30A1 TEMP F/C 1 SKIN TM 
D/A 55 TTSKFC2 G 30A1 TEMP F/C 2 SKIN T/M 
D/A 56 TTSKFC3 C 30A1 TEMP F/C 3 SKIN T/M 
D/A 57 TTROFC1 c 30A1 TEMP F/C 1 RADIATOR OUTLET T/M 
D/A 58 TTROFC2 c 30A1 TEMP F/C 2 RADIATOR OUTLET T/M 
D/A 59 TTROFC3 c 30A1 TEMP F/C 3 RADIATOR OUTLET T/M 
D/A 60 TDCIFC1 “¢ 30A1l DC CURRENT F/C 1 OUTPUT /M 
D/A 61 TDCIFC2 c 30A1 DC CURRENT F/C 2 OUTPUT T/M 
D/A 62 TDCIFC3 c 30A1 DC CURRENT F/C 3 OUTPUT T/M 
D/A 63 TWDH2FC1 c 30Al FLOW RATE Hp F/C 1 T/M 
D/A 64 TWDH2FC2 Cc 30Al FLOW RATE Hy F/C 2 TM 
D/A 65 TWDH2FC3 C 30A1 FLOW RATE H2 F/C 3 T/M 

TWDO2FC1 c 30A1 FLOW RATE O2F/C 1 . T/M 
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Table 2-16. D/A Device Test Subroutine (Cont) 


Program 
Symbol Computer Description 


TWDO2FC2 c FLOW RATE Op F/C 2 


Q 


TWDO2FC3 FLOW RATE Op F/C3 T/M 


TPHFC1 PH FACTOR WATER COND F/C 1 T/M 


TPHFC2 PH FACTOR WATER COND F/C 2 T/M 
TPHFC3 PH FACTOR WATER COND F/C 3 T/M 
TDCVBC DC VOLT BATT CHARGER OUTPUT T/M 


NPO1CM TANK PRESSURE, @ , 1 


NPO2CM TANK PRESSURE, O2, 2 


NWO1CM TANK QUANTITY, O2, 1 


aa a a aaa a 


NWwO2CM TANK QUANTITY, Op, 2 


TWO2T1 


a 


Og TANK # 1 QUANTITY SCALED FOR T/M 


TWO2T2 


O2 TANK # 2 QUANTITY SCALED FOR T/M 


TPQT1 O2 TANK # 1 PRESSURE SCALED FOR T,M 


TPO2T2 Og TANK # 2 PRESSURE SCALED FOR T/M 


a a a a4 


TTO2T1 O2 TANK # 1 TEMPERATURE SCALED FOR T/M 


aQ 


TTO2T2 Q2 TANK # 2 TEMPERATURE SCALED FOR T/M 


NPH1ICM TANK PRESSURE, H2, 1 
NPH2CM TANK PRESSURE, H2, 2 
NWHICM TANK QUANTITY, H2, 1 
NWH2CM TANK QUANTITY, H2, 2 


TWH2T1 TANK # 1 INDICATED HYDROGEN QUANTITY 


OQ (Ris (GA UG 


TWH2T2 TANK # 2 INDICATED HYDROGEN QUANTITY 
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Table 2-16. D/A Device Test Subroutine (Cont) 


D/A Program 
Device Symbol Computer Panel Description 


D/A TPH2T1 Cc 30A1 TANK # 1 INDICATED HYDROGEN PRESSURE 


D/A 90 TPH2T2 30Al TANK # 2 INDICATED HYDROGEN PRESSURE 


30A1 TANK # 1 INDICATED HYDROGEN TEMPERATURE 


D/A 91 TTH2T1 


30A1 TANK # 2 INDICATED HYDROGEN TEMPERATURE 


D/A 92 TTH2T2 


D/A 93 FEWQCM 


1A13 QUANTITY, WATER 


DA 94 FEWQIOS 18A26 WATER QTY IND OUTPUT VOLT TO IOS 


D/A 95 TWWH20 


30A1 QUANTITY WASTE WATER TANK 


a aaa a a ae 


D/A 96 TWPH20 30A1 QUANTITY POTABLE HS TANK 


18A26 
1A13 


FPGCM PRESS GLY DISCH 


D/A 98 FTGRCM Cc 18A26 TEMP OUT, ECS RAD 
1A13 


D/A 99 FTGECM Cc 18A26 TEMP OUT, GLY EVAP 
1A13 


FTSOSCM 18A26 


1A13 


GLY EVAP STEAM PRESS 


D/A 101 FWAGCM Cc yeage QUANTITY, GLY ACCUM 


TWGACC Cc 30Al QUANTITY, GLYCOL ACCUM 
D/A 103 TPSTGE Cc 30aAl PRESSURE GLYCOL EVAP OUT STEAM 
D/A 104 TTSTGE Cc 30A1 TEMP GLYCOL EVAP OUTLET STEAM 
D/A 105 TPGLPUMP Cc 30Al PRESSURE GLYCOL PUMP OUTLET 
D/A 106 TTLQGE Cc 30Al1 TEMP GLYCOL EVAP OUTLET LIQUID 
D/A 107 TTRADOUT Cc 30Al1 TEMP SPACE RADIATOR OUTLET 
D/A 108 TWDO2ECS Cc 30Al CFOO35R T/M 
D/A 109 FTSMETER Cc 1A13 TEMP, SUIT 
D/A 110 FPSMETER ic 1A13 PRESS, SUIT 
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Table 2-16. D/A Device Test Subroutine (Cont) 


Program 
Symbol Computer Description 


FP13C1 Cc AP SUIT COMPT 


FPPCO2IN Cc PART PRESS CO2 


FPO5CM PRESS,C ABIN 


FTO3CM TEMP, CABIN 


TPCAB PRESSURE CABIN 


TTCAB TEMP CABIN 

TPPCO2 PRESSURE CO29PARTIAL 

TTSUIT TEMPERATURE SUIT SUPPLY MANIF. 
TPSUIT PRESSURE SUIT DEMAND REY SENSE 
TCOMPDEP PRESSURE SUIT COMPRESSOR DIFF 


FWD56C FLOW O02 


TPST O2SURGE TANK PRESS, SCALED FOR T/M 


ar a 


TPO2REG Og REG SUPPLY OUTLET PRESS, SCALED FOR T/M 


MLBB BOOSTER ENGINES AERODYNAMIC NOISE (AMPLITUDE) 


MLBA BOOSTER ENGINES AERODYNAMIC NOISE (FREQUENCY) 
MLESB LAUNCH ESCAPE MAIN ENGINE (AMPLITUDE) 
MLESA LAUNCH ESCAPE MAIN ENGINE (FREQUENCY) 
MREB RE-ENTRY AERODYNAMIC NOISE (AMPLITUDE) 
MREA RE-ENTRY AERODYNAMIC NOISE (FREQUENCY) 
RTINST S/M RCS, TEMP PKG 


RPINSTA S/M RCS, PRESS, HE 


© <4 1 A oe a 2 a a 


RPINSTB S/M RCS, PRESS, MANF 
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Table 2-16. D/A Device Test Subroutine (Cont) 


Program 
Symbol Computer Description 


RPINSTC Cc S/M RCS, PRESS, OX 
RTCREW S/M RCS, TEMP, PKG - C/M RCS, TEMP, HE 
RPCREWA S/M RCS, PRESS, HE - C/M RCS, PRESS, HE 
RPCREWB S/M RCS, PRESS, MAN - C/M RCS, PRESS, F 
RPCREWC C/M RCS, PRESS, OX 
TPHETA HELIUM PRESSURE, TANK A SCALED FOR T/M 
TPHETB HELIUM PRESSURE, TANK B SCALED FOR T/M 
TPFTA FUEL PRESSURE, TANK A SCALED FOR T/M 
TPFTB FUEL PRESSURE, TANK B SCALED FOR T/M 
TPOXTA OXIDIZER PRESSURE TANK A SCALED FOR T/M 
TPOXTB OXIDIZER PRESSURE, TANK B SCALED FOR T/M 
TSPHETA HELIUM PRESSURE, TANK A SCALED FOR T/M 
TSPHETB HELIUM PRESSURE, TANK B SCALED FOR T/M 
TSPHETC HELIUM PRESSURE, TANK C SCALED FOR T/M 
TSPHETD HELIUM PRESSURE, TANK D SCALED FOR T/M 
TTEPAI ENGINE PACKAGE TEMP Al SCALED FOR T/M 
TTEPB1 ENGINE PACKAGE TEMP Bi SCALED FOR T/M 
TTEPC1 ENGINE PACKAGE TEMP C1 SCALED FOR T/M 
TTEPD1 ENGINE PACKAGE TEMP D1 SCALED FOR T/M 
TPHEMA A HE MAINFOLD PRESSURE SCALED FOR T/M 


TPHEMB B HE MANIFOLD PRESSURE SCALED FOR T/M 


a ao GG Ga a G4 GS A Oo G CG a6 o G@ G@ 6 Ga @ 4 


TPHEMC C HE MANIFOLD PRESSURE SCALED FOR T/M 
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Table 2-16. D/A Device Test Subroutine (Cont) 


Program 
Symbol 


TPHEMD 
TTHETA 
TTHETB 
PPHE 
PTHE 
PPO 
PPF 
PPEO 
PPEF 
PAP1 
PAP2 
PAP3 
PAP4 
TPHE 
TTHE 
TPOX 
TPFUEL 
TPMVEF 
TPMVEOX 
TTCSK1 
TPFOXV1 


TPFOXV2 


Cc 


Cc 
Cc 
c 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
(3 
Cc 
Cc 
Cc 
Cc 
le: 


G @G & G1 


Description. 

D HE MANIFOLD PRESSURE SCALED FOR T/M 
HELIUM TEMP, TANK A SCALED FOR T/M 
HELIUM TEMP, TANK B SCALED FOR T/M 
HE TANK, PRESS 

HE TANK, TEMP 

PRESSURE, OX 

PRESSURE, FUEL 

PRESSURE, ENG INLET, OX 

PRESSURE, ENG INLET, FUEL 

SPS ENGINE INJECT, A (1) 

SPS ENGINE INJECT, A (2) 

SPS ENGINE INJECT, B (1) 

SPS ENGINE INJECT, B (2) 

HE PRESS TANK 

HE TEMP TANK 

PRESS OXIDIZER TANKS 

PRESS FUEL TANKS 

PRESS. MAIN VLV. ENG FUEL IN 

PRESS, MAIN VLV ENG OXIDIXER IN 
TEMP CHAMBER OUTER SKIN 1 

POSITION FUEL/OXIDIZER VLV 1 


POSITION FUEL/OXIDIZER VLV2 


D/A 
Device 


D/A 
D/A 
D/A 
D/A 
D/A 


D/A 
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Table 2-16. D/A Device Test Subroutine (Cont) 


Program 
Symbol 


TPFOXV3 
TPFOXV4 
TPWOXT1 
TPWOXT2 
TPWFT1 
TPWFT2 
TPPEC 
TTNSK1 
TPEVASA 
TPEVASB 
PPHEIOS 
PPVTB 
PFQCM 
POQCM 
PPUBCM 


PPUBIOS 


Computer 


Cc 


ao a2 G& Aa A me a a fo GC a 6G 4 


aA aX a a2 A 2!) a 


Description 

POSITION FUEL/OXIDIZER VLV 3 
POSITION FUEL/OXIDIZER VLV 4 

QTY SPS OXIDIZER TANK 1 

QTY SPS OXIDIZER TANK 2 

QTY SPS FUEL TANK 1 

QTY SPS FUEL TANK 2 

PRESS ENGINE CHAMBER 

TEMP NOZZLE OUTER SKIN 1 

ENG VALVE ACT SYS TANK PRESS PR 1 
ENG VALVE ACT SYS TANK PRESS SEC 
HE , N2A OR N2B TANK PRESS IOS READOUT 
OX FLOW 

QUANTITY, FUEL, X10 

QUANTITY, OX, X20 

UNBALANCE 


UNBALANCE 
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Table 2-16. D/A Device Test Subroutine (Cont) 


Program 
Symbol Computer Panel Description 


MXTI1CH1 INPUT TO CHANNEL 1 OF XT REC 1 
MXT1CH2 INPUT TO CHANNEL 2 OF XT REC 1 
MXT1CH3 G: INPUT TO CHANNEL 3 OF XT REC 1 
MXT1CH4 INPUT TO CHANNEL 4 OF XT REC 1 
MXT1CH5 INPUT TO CHANNEL 5 OF XT REC 1 
MXT1CH6 INPUT TO CHANNEL 6 OF XT REC 1 


MXT1CH7 INPUT TO CHANNEL 7 OF XT REC 1 


MXT1CH8 INPUT TO CHANNEL 8 OF XT REC 1 
MXY1PEN1 INPUT TO PEN 1 OF XY REC 1 


MXY1ARM1 INPUT TO ARM 1 OF XY REC 1 


MXY1PEN2 INPUT TO DEN 2 OF XY REC 1 


MXY1ARM2 INPUT TO ARM 2 OF XY REC 1 
MXY2PEN1 INPUT TO PEN 1 OF XY REC 2 
MXY2ARM1 INPUT TO ARM 1 OF XY REC 2 
MX Y2PEN2 INPUT TO PEN 2 OF XY REC 2 
MXY2ARM2 INPUT TO ARM 2 OF XY REC 2 


MXT2CHIL INPUT TO CHANNEL 1 OF XT REC 2 
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_Table 2-16. D/A Device Test Subroutine (Cont) 


Program 
Symbol Computer Pand Description 


MXT2CH2 DE INPUT TO CHANNEL 2 OF XT REC 2 


MXT2CH3 DE INPUT TO CHANNEL 3 OF XT REC 2 


MXT2CH4 DE "INPUT TO CHANNEL 4 OF XT REC 2 


MXT2CH5 DE INPUT TO CHANNEL 5 OF XT REC 2 
MXT2CH6 DE INPUT TO CHANNEL 6 OF XT REC 2 
MXT2CH7 DE INPUT TO CHANNEL 7 OF XT REC 2 
MXT2CH8 DE INPUT TO CHANNEL 8 OF XT REC 2 
MXT3CH1 DE INPUT TO CHANNEL 1 OF XT REC 3 
MXT3CH2 DE INPUT TO CHANNEL 2 OF XT REC 3 
MXT3CH3 DE INPUT TO CHANNEL 3 OF XT REC 3 
MXT3CH4 DE INPUT TO CHANNEL 4 OF XT REC 3 
MXT3CH5 DE INPUT TO CHANNEL 5 OF XT REC 3 
MXT3CH6 DE INPUT TO CHANNEL 6 OF XT REC 3 
MXT3CH7 DE INPUT TO CHANNEL 7 OF XT REC 3 
MXT3CHB8 DE INPUT TO CHANNEL 8 OF XT REC 3 

DE 

DE 

DE 

DE 

DE 

DE 


DE 
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Table 2-16. D/A Device Test Subroutine (Cont) 


D/A Program 
Device Symbol Computer Panel Description 


D/A DE 

D/A DE 

D/A DE 
DE 
DE 
DE 
DE 
DE 

SXDLM DE TEL/SEXTANT DISPLAY 


SYDLM DE TEL/SEXTANT DISPLAY 


SXDSTR DE TEL/SEXT ANT DISPLAY 
SYDSTR DE TEL/SEXTANT DISPLAY 
SRADS DE TEL/SEXTANT DISPLAY 
SRADC DE TEL/SEXTANT DISPLAY 
SRAD9S DE TEL/SEXTANT DISPLAY 
SRAD9C DE TEL/SEXTANT DISPLAY 
STPR DE PITCH RATE 

STRR DE ROLL RATE 

STYR DE YAW RATE 

EAASPS DE L/V AOA/SPS PT 

DBAII DE ALTIMETER 


TLLBARDY DE LES LOGIC BUS A READY VOLTAGE, T/M 
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Table 2-16. D/A Device Test Subroutine (Cont) 


D/A Program 
Device Symbol Computer Description 


D/A 265 TLLBBRDY DE LES LOGIC BUS B READY VOLTAGE T/M 
D/A TTPSMA DE TOWER PHY SEP MONITOR A T/M 
D/A TTPSMB DE TOWER PHY SEP MONITOR B-= T/M 
TLPBAARM DE LES PYRO BUS A ARM VOLTAGE T/M 
TLPBBARM DE LES PYRO BUS B ARM VOLTAGE T/M 
TBAROPSR DE BAROMETRIC PRESS STATIC REF. T/M 
TQBVS DE Q BALL VECTOR SUM OUTPUT T/M 
TQFTA DE 
TQOXTA DE 
DE 
DE 
/ DE 
& DE 
DE 


DE 


GPIPAT DE TELEMETRY INPUT - PIPA TEMPERATURE 


GIRIGT DE TELEMETRY INPUT - IRIG TEMPERATURE 
THPLPHST DE PITCH MAN ROT, CTL, T/M OUTPUT CH0025V 
THYAET DE SCS YAW ATT ERROR - T/M OUTPUT CH1075V 
TETSCR DE EARTH TO S/C TRANSIT TIME D/A 
TT FMAX DE S BAND ANT 


DE 
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Table 2-16. D/A Device Test Subroutine (Cont) 


Program 
Symbol Computer Description 


DE 


TSBRAGCV DE S-BAND REC AGC VOLTAGE 
TSBSPHE DE S-BAND REC STATIC PHASE ERROR 


TVHFRFO DE VHF/ FM XMTR PA DETECTED RF OUTPUT 


TVHADRO DE VHF/AM XMTR PA DETECTED RF OUTPUT 
TUDLRSS DE UDL REC SIGNAL STRENGTH 

TCBNDDEC DE C-BAND DECODER OUTPUT 

TCBNDTRA DE C-BAND XMTR OUTPUT MONITOR 
TEXCSENS DE SENSOR EXCITATION 5 VOLTS 


TEXCSEIO DE SENSOR EXCITATION 10 VOLTS 


TPSVSCEN DE SIGNAL CONDITIONER NEG SUPPLY VOLTS 
TPSVSCEP DE SIGNAL CONDITIONER POS SUPPLY VOLTS 
HRASDA DE FDAI, ROLL ATTITUDE 

HRASDB DE : FDAI, ROLL ATTITUDE 

HPASDA DE FDAI, PITCH ATTITUDE 

HPASDB DE FDAI,PITCH ATTITUDE 

HY ASDA DE FDAI, YAW ATTITUDE 

HY ASDB DE FDAI, YAW ATTITUDE 

HAXDDB DE AV REMAINING 

HPGPI DE ) GIMBAL POSITION, PITCH 

HYGPI DE GIMBAL POSITION, YAW 


TSINTHA DE RESOLVER SIN OUT PITCH-T/M, OUTPUT CH4100H 
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Table 2-16. D/A Device Test Subroutine (Cont) 


D/A Program 
Device Symbol Computer Panel Description 


D/A 588 THRRGT DE 30Al YAW RATE GYRO T/M OUTPUT CH0024V 


D/A 589 GDAIG AE 


DE 1A96 IMU CONTROL, DEGREES (2) 


D/A 590 GDAMGAE DE 1A96 IMU CONTROL, DEGREES (3) 


D/A 591 GDAOGAE DE 1A96 IMU CONTROL, DEGREES (1) 


D/A’ 592 TGSIG1XT DE 30Al1 TRIG FUNCTIONS OF 1X GIMBAL RESOLV - T/M INPUTS 


D/A 593 TGCIG1XT DE 30Al1 TRIG FUNCTIONS OF 1X GIMBAL RESOLV - T/M INPUTS 


D/A 594 TGSMG1XT DE 30Al1 TRIG FUNCTIONS OF 1X GIMBAL RESOLV - T/M INPUTS 


D/A 595 TGCMG1XT DE 30A1 TRIG FUNCTIONS OF 1X GIMBAL RESOLV - T/M INPUTS 


D/A 596 TGSOG1XT DE 30A1 TRIG FUNCTIONS OF 1X GIMBAL RESOLV - T/M INPUTS 


D/A 597 TGCOG1XT DE 30A1 TRIG FUNCTIONS OF 1X GIMBAL RESOLV - T/M INPUTS 


TGSEIGT DE 30A1 IMU SERVO ERROR IN PHASE - TELEMETRY INPUTS 


TGSEMGT DE 30A1 IMU SERVO ERROR IN PHASE - TELEMETRY INPUTS 


TGSEOGT DE 30A1 IMU SERVO ERROR IN PHASE - TELEMETRY INPUTS 


TGDIFIGA DE 30Al1 CDU IX RESOLVER ERROR IN PHASE - TELEMETRY INPUTS 


TGDIFMGA DE 30A1 CDU IX RESOLVER ERROR IN PHASE - TELEMETRY INPUTS 


TGDIFOGA DE 30A1 CDU IX RESOLVER ERROR IN PHASE - TELEMETRY INPUTS 


GM28VSTT DE 30A1 T/M INPUT - 28 VDC POWER SUPPLY 


GM2P5VST DE 30Al1 CG1110V T/M 


D/A 606 TIPAT DE 30Al CG2300T T/M 
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D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 
D/A 


D/A 
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Table 2-16. D/A Device Test Subroutine (Cont) 


Program 
Symbol 


TCOSTHA 
TSIMPSA 
TCOSPSA 
TSINPHA 
TCOSPHA 
THPLRHST 
THQRGT 
THPRGT 
THPAPF 
THPGCDI 
THPAEC 
THPLYHST 
THYAPF 
THYGCDI 
THY AEC 
THDV1 
THASMRD 
THRSMRD 
THGT &MP 
THRAES 
THPAET 
THRAET 


Computer 


DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 


DE 


Panel 
30Al 
30Al 
30Al 
30A1 
30Al 
30A1 
30Al 
30A1 
30Al 
30A1 
30A1 
30Al 
30A1 
30A1 
30Al 
30A1 
30A1 
30A1 
30Al 
30Al 
30A1 
30Al 


Description 


RESOLVER COS OUT PITCH - T/M OUTPUT CH4101H 
RESOLVER SIN OUT YAW - T/M OUTPUT CH4100H 
RESOLVER COS OUT YAW - T/M OUTPUT CH4103H 
RESOLVER SIN OUT ROLL - T/M WUT PUT CH4104H 
RESOLVER COS OUT ROLL - T/M OUTPUT CH4105H 
ROLL MAN ROT. CTL. T/M OUTPUT CH2025V 
PITCH RATE GYRO T/M OUTPUT CH0024V 

ROLL RATE GYRO T/M OUTPUT CH2024V 

CH0034H T/M PITCH POSITION FEEDBACK 
CH0047V T/M PITCH CLUTCH DIFF, CURRENT 
CH0067V T/M PITCH INTEG/ATT SUMMING 

YAW MAN ROT, CTL, T/M OUTPUT CH2025V 
CH1034V T/M YAW POSITION FEED BACK 

CH1047V T/M YAW DIFF CLUTCH CURRENT 
CH1067V T/M YAW INTEG/ATT SUMMING 

SCS T/M DELTA V REMAINING 

COMB ATT GYRO SMRD TO T/M 

COMBRATE, GYRO SMRD TO T/M 

COMB GYRO ATT TEMP TO T/M 

ROLL SOM AMP OUT T/M 

SCS PITCH ATT ERROR - T/M OUTPUT CHO0075V 


SCS ROLL ATT ERROR - T/M OUTPUT CH2075V 
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DIAGNOSTIC CONTROL PANEL (DCP) 


DIAGNOSTIC OUTPUT MONITOR 


DIGIT DIGIT DIGIT DIGIT DIGIT DIGIT 
6 5 4 3 2 I 
a soe Sil 


CHANNEL MONITOR PERCENTAGE MONITOR 


DIAGNOSTIC INPUT DEVICE 
DIGITS 


. upper | [e] [7] [5] [5] [4] [5] [2] D1 


_——— 
OFF SELECTOR LOWER CHANNEL PERCENTAGE 


SELECTOR SELECTOR 
DIAGNOSTIC INPUT DEVICE 
DIGIT|DIGIT [DIGIT [DIGIT |DIGIT|DIGIT | DIGIT | DIGIT 
8 7 6 5 4 3 2 | 


PERCENTAGE 
FULL SCALE 
THAT THE D/AS 
ARE TO BE 
DRIVEN TO. 


DIAGNOSTIC OUTPUT MONITOR 


aes Bee gal a rl 


PERCETAGE 
FULL SCALE 
SELECTED BY 
o MODE THE DIAGNOSTIC 
(OFF) INPUT DEVICE. 


A MODE NOT USED 
(RAMP 
FUNCTION) 
CHANNEL NUMBER PERCENTAGE CHANNEL 
PERCETAGE 
OF SINGLE DEVICE FULL SCALE Bee ec ULE SCRE 
TO BE TESTED THAT SELECTED Wane deat SELECTED BY 
(TO WORK ON D/A IS TO BE BRE NOSTIC THE DIAGNOSTIC 
IN DEV 
SINGLE CHANNEL ) DRIVEN TO. INPUT DEVICE 
CHANNEL NUMBER CHANNEL 
NUMBER OF 
OF SINGLE DEVICE SINGLE DEVICE 
TO BE TESTED C MODE SELECTED BY 
(TO WORK ON (RAMP DIAGNOSTIC 
SINGLE CHANNEL) FUNCTION) INPUT DEVICE 


BSM2-131 


Figure 2-131. D/A Device Test Subroutine Modes of Operation 


2-499 


SM6A-41-1-1 


2-80. VISUAL SYSTEM DIAGNOSTICS (PROGRAM NO, 61). 


2-81, GENERAL. The visual system non-computer, off-line diagnostics are 
designed to exercise and test the AMS output devices and their channels 
external to the DDP computer complex. The tests, as designed, require the 
manual assistance of the maintenance personnel to examine the outputs (and/or 
their effects) and to initiate the controlling typewriter commands. 


2-82. The visual system diagnostics, program No. 61, consists of five major 
routines and a control (monitor) program. Each routine contains numerous 

test subroutines designed to isolate malfunctions to a particular section of the 
equipment, the devices associated with the function being performed and the 
transmission channels used for receiving the data from the particular subsystem. 
The control (monitor) routine is stored on magnetic tape along with the five 
previously mentioned major routines. 


2-83, The operational system and the diagnostic system cannot be conducted 
simultaneously. If a malfunction occurs such that the diagnostic system must 
be called in, the mission must be aborted. In effect, the visual system diag- 
nostics are to be used only in the off-line phase of simulator maintenance 

and repair. 


NOTE 


For complete coverage of program No. 61, refer to 
Volume II, Visual System Maintenance and Repair 
Procedures Manual. 


2-84, DATA CONVERSION EQUIPMENT DIAGNOSTIC (PROGRAM NO, 66). 


2-85. The AMS data conversion equipment diagnostic (program No. 66) is 
a hardware exercisor designed to test and interpret the input/output signals 
associated with the simulator equipment external to the DDP computer com- 
plex. The program's routines and subroutines require manual assistance of 
the maintenance personnel in examining the outputs and initiating the inputs 
of the test system. The tests are initiated through typewriter input. Error 
conditions will be responded to through typewriter output. Test output is 
generated by the computer and transferred to the equipment for analyses by 
the test personnel. The test system has various options to be used at the 
discretion of the person conducting the particular test. These options are 
described in the procedure associated with the test system related to the 
particular test desired. The system is capable of conducting multiple tests 
for one system or many systems, but only one test of each type is permitted 
to be used at a time. 


2-86. The test programs are stored in magnetic tape files with a record 


per test associated to equipment or AMS system. The tests are designed so 
that a malfunction can be isolated to panels of the equipment, meters or 
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switches on that panel, and the transmission channels used for sending or 
receiving the data. The operational system and test system cannot be con- 
ducted simultaneously because the test data destroys the content of the com- 
puter storage used for the operational system. The test system will return 
control to the operational executive upon completion of test activity for a 
return to the operational system activity to be functioned in a reset or start-up 
condition. The test system is called at the discretion of the maintenance per- 
sonnel or the mission instructor. 


2-87. The programs for DCE test are designed to test the transfer and 
interpretation capabilities of the following conversion devices: 


a. Digital-To-Analog 

b. Digital Bit Output 

c.. Digital-To-Analog Fast 

d. Digital Word Output 

e. Digital Word Output Relay 

f. Guidance and Navigation 

g. Computer-To-Computer Output 

h. Computer-To-Computer Input 

i. Analog-To-Digital Converter Tests 

j. Digital Bit Input 

k. Digital Bit Input Memory 

1. Digital Word Input 
2-88. Although there are only a few generalized routines used in the test 
combinations for all tests related to the DCE equipment, each individual test 
program will be discussed as to capability and data transfer. There are 
numerous tests for each DCE device designed around the general routine. 
The programs are designed and developed to operate as a unique test or ina 
test system whether it be real-time or not. 
2-89, Each test has its own procedure and is used for a particular purpose. 
All of the tests for the DCE equipment operate under the control of a test 
monitor. The monitor initiates the program, functions it in proper sequence, 


transfers control to the program, and returns control to the monitor upon 
completion of the set up of the transfer. 
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2-90. The tests are discreted as related to a particular type of DCE equip- 
ment, i.e., D/A, DBO, etc. The particular test for a defined type of DCE 
equipment will be described as to its function and test pattern. 


2-91. DIAGNOSTIC OPERATING INSTRUCTIONS. The following procedures 
describe the set up and operating instructions for program No. 66. 


a. Mount the diagnostic tape on MTU-1, 2, 3 or 4. 
b. Set to load point, 
c. Set loader address in the Program register. 


d. Set bits 1, 2, and 3 of the "A" register to the number of the MTU that 
contains the diagnostic tape. 


e. Press START. 
f. After tape read is completed, press MASTER CLEAR, 
g. Set the Program register to 00000100(g). 
h. Press START. 
i. Typewriter message SELECT TESTS will appear. 
j. Type in the control word message. 
2-92. Control Word Message. The control word message contains the 
symbols that set the requirements for initializing a diagnostic test sub- 
routine, A description of each symbol and its function is given in the para- 
graphs that follow. 
2-93. Control Word Format. The following format is used when typing 
the control word for program No, 66. Choose only one code for each symbol 
position. 
a. First symbol. The first symbol describes the device selected for test. 
The possible input codes are: 
1. 1-DWO 
2. 2-DWOR 
3. 3 - G&N Word Buffer 
4. 4-D/A 
5. 5-D/AF 
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7 T-CCO 
8. 8 - DWI 
9. 9-DBIM 
10. 10 - DBI 
11. 11 - A/D 
12, 12 - CCI 


b. Comma or Tab. 


c. Second symbol. The second symbol is the test number. This symbol 
performs different functions for each type of test, therefore, refer to the test 
descriptions that follow for detailed information. 


d. Comma or Tab. 
e e. Third symbol (Address). The third symbol describes the starting 

channel number of the device selected for test. The channel number may be 
1 to 4 digits taken as a base 10, decimal notation. 

f. Comma or Tab, 

g. Fourth symbol (Range). The fourth symbol describes the range 

(number of channels being tested). The range may be 1 to 4 digits taken as a 
base 10 decimal notation, A range of zero is not allowed. 


h. Comma or Tab. 


i. Fifth symbol. The fifth symbol, the dollar sign ($), initiates the 
diagnostic test subroutine, 


$ - Initiate diagnostic program. 


2-94, An example of the control word printout as it appears at the input 
typewriter is shown below: 


4. 1, 10, 108, $ 


For this example, the following parameters were Selected by the 


& operator: 


a. 4- Selects D/A device 
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b. 1 - Message pattern number one 
c. 10 - Start test at channel number 10 (DCE devices only) 


d.100 - End test after channel number 110 has been completed (DCE 
devices only) 


e. $ - Initiates diagnostic program 


2-95. PROGRAM NO. 66 OPERATION. Immediately after the control word 
message has been typed in, the carriage will return automatically and the 
control monitor carefully analyzes all parts of the input message for possible 
errors. If an error is detected, an error message is typed out describing the 
nature of the error. If an error has been made in one of the fields, only the 
“field in error need by retyped. However, if an error has been made in the 
format (i.e., missing comma or tab), the entire message must be retyped. 
It should be noted that for fields e and g (third and fourth symbols), the 
control monitor cannot judge the validity of the entry as to size and limits. 
The selected device test subroutine will take the corrective action if 
constructed as one record to include program and necessary tabular data 
unique for the individual test. The test will set up output tables for error 
conditions before returning to the monitor. 


a. D/A Test 1. This test generates a one-word pattern of the value 
37774000 octal, stores it in each of the active channels defined by the re- 
questor and transmits this data through the FBC to the D/A conversion de- 
vice. The purpose of this test is to drive the D/A equipment at a plus 10-volt 
scale, This test will be accomplished every iteration of the program, The 
test can be functioned in real time or not at the option of the maintenance 
personnel conducting the test. Upon completion of the test set up and after 
initiating the transfer to the FBC, the program returns control to the monitor 
for other activities that can be accomplished while the transfer is in progress. 
The monitor will be aware of the data transfer and will be interrupted by 
the I/O interrupt when the transfer is complete. 


b. D/A Test 2. This test generates a one-word pattern of the value 
77774000 octal. The test purpose and performance are similar to Test 1. 
The given test pattern will force the D/A equipment to be driven at a minus 
10-volt level for each channel identified by the requestor at the time he 
requests this test. Upon completion of this test control is returned to the 
monitor. 


c. D/A Test 3. This test generates a one-word pattern of the value 
00000000 octal. The test purpose and performance are similar to Test 1. 
The given test pattern will force the D/A equipment to be driven at a zero- 
volt level for each channel identified by the requestor at the time he requests 
this test. Upon completion of the test iteration control is returned to the 
monitor. 
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& d. D/A Test 4. This test generates a one-word pattern to the value 
400000000 octal. The test purpose and performance are similar to Test 1. 
The given test pattern will force D/A equipment to be driven at a minus 
zero-volt level for each channel identified by the requestor at the time the 
test is requested. Upon completion of the test iteration control is returned to 
the monitor. 


2-96. Digital Bit Output (DBO). Three tests are required to test the DBO 
equipment, All three tests are stored on magnetic tape in the DBO test file, 
one record per test. Any one of these tests can be requested via the type- 
writer through the monitor. The monitor program will use the typewriter 
input to retrieve the test from tape, fix the test in core, and initiate the op- 
eration of the test. The test programs operate under the control of the moni- 
tor and relies on the monitor for timing and communication to the maintenance 
personnel, The tests are designed to set up the FBC with data to drive each 
desired DBO channel as a discrete output. The parameters for defining the 
address and range of the output for a particular test are input with the in- 
struction to the monitor when the test is requested. The data will be obtained 
by the program from the typewriter table of the monitor environment. The 
program will set up the data for the typewriter output before it returns to the 
monitor. These tests may be functioned in real time at the discretion of the 
person conducting the test. 


a. DBO Test 1. This test generates a one-word pattern of discrete out- 
put, with one bit right justified set to 1, stores it into the active DBO channels 
defined by the requestor and transmits this data to the FBC. This test will be 
accomplished every iteration of the program, either in real time or not as 
desired by the requestor. The purpose of this test is to drive the DBO equip- 
ment to pulse the data line to which it is connected. Upon completion of the 
set up and after initiating the transfer to the FBC, the program returns control 
to the monitor for other activities that can be accomplished while this data 
transfer is in progress. 


b. DBO Test 2. This test generates a one-word pattern of the value 
zero. The test purpose and performance are similar to Test 1. The activity 
of the test is to remove the data pulse from the desired DBO lines. Upon 
completion of the test iteration, control is returned to the monitor. 


c. DBO Test 3. This test generates, initially, a value one (discrete output, 
one word right justified), stores it into the active channels requested and trans- 
mits this data to the FBC. In a sequential manner, each iteration, the data 
transferred to one channel is changed to a zero and all data (all active channels) 
is transmitted to the FBC. When each active channel has been zeroed, the 
pattern will be reversed, i.e., sequentially, each iteration of the program, the 

@ data for each active channel will be converted to its original value of one, 
right justified. Thus, N number of channels will be continuously changing their 
state in a sequential manner during N number of program iterations. The test 
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effectively applies and removes the data pulse from the desired channel of the 
DBO equipment at an alternating rate. Upon initiating transfer to the FBC, 
the program returns control to the monitor program. 


2-97. Digital-To-Analog Fast Output (DA/F). Three tests are required for 


this area, All three tests are stored in magnetic tape, one record per test for 
the DAF test file. Any one of these tests can be requested through the monitor 
via the typewriter. The monitor program will use the typewriter data to retrieve 
the test from tape, fix the test in core, and initiate the operation of the test. The 
parameters for defining the address and range of the output for a particular test 
are input via the typewriter when the test is requested. The data will be 
obtained by the program from the typewriter table in the monitor environment. 
These tests may be functioned in real time at the discretion of the person con- 
ducting the test. 


a. DA/F Test 1. This test generates a one-word pattern of the value 
37774000 octal, stores it into the active channels defined by the requestor at 
the time the test is requested and transmits this data through the FBC to the 
DAF devices. This test will be accomplished every iteration of the program. The 
purpose of this test is to drive the DAF equipment at plus 10-volt scale ona 
continuing basis for checking the transfer lines and the interpretation of data 
being transferred out. 


b. DA/F Test 2. This test generates a one-word pattern of the value 
77774000 octal. The operation and performance are similar to Test 1 with the 
exception that the DAF equipment is to be driven at a minus 10-volt level 
on a continuing basis. Upon completion of this test, control is returned to the 
monitor. ; 


c. DA/F Test 3. This test generates a one-word pattern of the value 
00000000 octal. The operation and performance are similar to Test 1 with the 
exception that the DAF equipment is to be driven at a zero-volt level ona 
continuing basis. 


2-98. Digital Word Output Direct (DWOD). There are three tests required 
to test the DWO equipment. All three tests are stored on magnetic tape one 
record for each test, in the test file. Any one of these tests can be requested 
through the monitor DWO via the typewriter. The monitor program will use 
the typewriter data to retrieve the test from tape, fix the test in core, and 
initiate the operation of the test. The data will be obtained by the program 
from the typewriter tables in the monitor environment. The test programs 
operate under the control of the monitor and relies on the monitor for timing 
and communication to the maintenance personnel. The tests are designed to 
set up the FBC with data to drive the desired DWO channel with word output. 
The parameters for defining the address and range of the output for a particular 
test are input via the typewriter when the test is requested. If required, the 
test will set up output data for the typewriter before returning control to the 
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@ monitor at the completion of the test. These tests may be functioned in real 
time at the discretion of the person conducting the test. 


a. DWO Test 1. This test generates a one-word computer pattern of the 
value 77777777 octal, stores it into the active channels defined by the requestor 
and transmits this data through the FBC to the DWO equipment. This test 
will be accomplished every iteration of the program. The purpose of this test 
is to drive the DWO equipment in a defined pattern such that 24 bits of data 
are transferred to external equipment through DWO equipment. Upon com- 
pletion of the set up and after initiating the data transfer to the FBC, the 
program returns control to the monitor for other activities that can be accom- 
plished while this test is in progress. 


b. DWO Test 2. This test generates a one-word pattern of the value 
zero. The operation and performance are similar to Test 1. The purpose 
of this test is to remove the pulse from the lines connected to the DWO chan- 
nels. Upon completion of the set up and after initiating the data transfer to 
the FBC, the program returns control to the monitor for other activities that 
can be accomplished while this test is in progress. 


c. DWO Test 3. The test generates the value 7777777 octal initially and 

stores it into the active channels requested and transmits this data through the 

& FBC to the DWO equipment. In a sequential manner, each program iteration, 
the test pattern is changed to zero and is transferred to one channel at a time 
to an active channel. When all active channels have been zeroed, the pattern 
will be reversed to sequentially set a channel to all ones each iteration of the 
program, Thus, N number of channels will be continuously, in a sequential 
manner, changing their state during N number of iterations. The purpose of 
this test is to sequentially set and reset the data sent to DWO channels. Upon 
initiating the transfer to the FBC, the program returns control to the monitor 
program for processing of other required activities. 


2-99, Digital Word Output Relay (DWOR). The function and tests used to 
exercise this set of equipment is the same as designed and developed for 
DWOD. Therefore, the same tests will be used with only a change to trans- 
mission channels when the typewriter request is made. The tests will be 


stored as DWO tests in the magnetic tape file and called for either DWOD or 
DWOR test operations. 


2-100. Guidance and Navigation (G&N). There are two tests required to 
test the G&N equipment. Both tests are stored on magnetic tape, each in one 
record for the G&N test file. Any one of these tests can be requested via the 
typewriter through the monitor. The monitor program will use the typewriter 
data to retrieve the requested test from tape, fix the test in core, and initiate 
6 the operation of the test. The parameters for defining the address and range 
of the output for a particular test are input with the instruction to the monitor 
when the test is requested. The data will be obtained by the program from 
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typewriter tables of the monitor environment. The data will be transferred 

in given work blocks; 24 bits to each word. The transmission will occur each 
iteration of a program. The test may be functioned in real time at the discretion 
of the person conducting the test. The output of this test will always be five 

data words. These tests operate under the control of the monitor for timing 

and communication to the maintenance personnel. The tests are designed 

to set up the FBC with data to drive the channels related to G&N equipment. 

If required, the tests will set up output tables related to the typewriter before 
returning control to the monitor. 


a, G&N Test 1. This test generates word group pattern, of five com- 
puter data words, stores them into the active channels and transmits this 
data to the FBC. This test will be accomplished every iteration of the pro- 
gram. Upon completion of the set up and after initiating the transfer to the 
FBC, the program returns control to the monitor for other activities that can 
be accomplished while this transfer is in progress. 


b. G&N Test 2. This test generates a 5-word pattern in which bit 17 of 
each word is in a set state (1). The data is stored into the active channels 
for updata link and transmits this data to the FBC. This test will be performed 
every iteration, The test has provision to generate a pattern which once per 
second (every twentieth iteration) all five words are shifted left one bit posi- 
tion prior to transmission. After 17 seconds, during which 340 iterations and 
17 bit shiftings have occurred, the 5 words are reset to their original state 
wherein bit 17 of each word is set to 1. Normal processing and transfer shall 
commence again, Upon initiating transfer to the FBC, the program returns 
control to the monitor program. 


2-101. MCC Computer-to-Computer Output (CTCO). There are 10 tests 
required for this area. All 10 tests are stored on magnetic tape, each in one 
record, for the CTC out test file. Any one of these tests can be requested via 
the typewriter. The monitor program will use the typewriter data to retrieve 
the test from tape, fix the test in core and initiate the operation of the test. 
These tests will be functioned under the control of the monitor for timing and 
communication to the maintenance personnel, These tests may be functioned 
in real time at the discretion of the person conducting the test. The general 
purpose of the test for MCC computer-to-computer buffer is to identify the 
capability of the transferring buffer obtaining the output and input lines from 
the MCC, Further, the tests are developed to identify portions of the con- 
version equipment in the C-to-C buffer that are malfunctioning. The tests 
are designed in a manner that the input from the buffer compares with the 
computer output and variances can be identified for the particular test com- 
bination. In operating these tests care must be exercised that associated 
tests are not mixed in such a way as to obviate the possibility of closed loop 
check of the MCC computer-to-computer equipment. For each test when 
transfer of data has been initiated, the particular program returns control 

to the monitor. 
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@ a. CTCO Test 1. This test generates a 60-word (24 bits per word) 
pattern to be tested in a block, the value of each word being 7777777 octal. 
The MCC computer-to-computer channel is sensed and readied. If the line 
is not available, this fact is transmitted to the maintenance personnel via 
typewriter output. If the channel is available, the data is stored in 60 chan- 
nels and transmitted by the program through the FBC. This test will be per- 
formed on alternate iterations (10 per second) of the program in real-time 
mode. This data will be transmitted only when the output line is available. 
Upon initiating transfer to FBC, the program returns control to the monitor 
program. These test programs will be developed for use as single tests and 
in combination with the computer -to-computer input test of the same number. 


b. CTCO Test 2. This test generates a 60-word (24 bits) pattern, each 
word being of 0 value. The operation and performance are similar to Test 1. 


c. CTCO Test 3. This test generates a 60-word (24 bits) pattern to be 
tested in a block, each word being 52525252 octal. The operation and per- 
formance are similar to Test 1. 


d. CTCO Test 4. This test generates a 60-word (24 bits) pattern to be 
tested in a block, each word being 25252525 octal. The operation and per- 
formance are similar to Test 1. 


e. CTCO Test 5. This test generates a 60-word pattern to be tested in 
a block, each word being 63146314 octal. The operation and performance are 
similar to Test 1. 


f. CTCO Test 6. This test generates a 60-word pattern to be tested ina 
block, each word being 14631463 octal. The operation and performance are 
similar to Test 1. 


g. CTCO Test 7. This test generates a 60-word pattern (24 bits) to be 
tested in a block, each odd word being 52525252 octal and each even numbered 
word being 25252525 octal. The operation and performance are similar to 
Test 1. 


h. CTCO Test 8. This test generates a 60-word pattern to be tested ina 
block, each odd word being 25252525 octal and each even numbered word 
being 52525252 octal. The operation and performance are similar to Test 1. 


i. CTCO Test 9. This test generates a 60-word pattern to be tested ina 
block, each odd word being 63146314 octal and each even numbered word being 
14631463 octal. The operation and performance are similar to Test 1. 


8 j. CTCO Test 10, This test generates a 60-word pattern to be tested in 


a block, each odd word being 14631463 octal and each even numbered word 
being 63146314 octal. The operation and performance are similar to Test 1. 
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2-102. Computer-to-Computer Input (CTCI). There are 10 tests required 
for this area. All 10 tests are stored on magnetic tape, each in one record, 
for the CTCI test file. Any one of these tests can be requested via the type- 
writer. The monitor program will use the typewriter data to retrieve the 
test from tape, fix the test in core, and initiate the operation of the test. 
These tests will be functioned under the control of the monitor for timing and 
communication to the maintenance personnel. These tests may be functioned 
in real time at the discretion of the person conducting the test. The com- 
puter-to-computer in test must be run in conjunction with the C/C out test 
of the same number. The combination of these tests will form a closed loop 
test of the C-C buffer capability. The C-C In test will logically test each bit 
of the 60 words input against the 60 word block that was transmitted. Although 
the C-C out will transmit each iteration of the test, the comparison test will 
be operated one time. The 60 word block will be input each time, but test 
compared only one time. The input program is designed to compare at various 
iterations of the program until all 60 words are compared. Errors encountered 
will be printed out on the typewriter. Capability to re-initiate the test exists in 
the monitor. For each test, when transfer of data has been initiated, the 
particular program returns control to the monitor. 

a. CTCI Test 1. This test activates the FBC for the input mode and 
readies and senses the computer-to-computer channel in preparing to input 
a 60-word pattern. Sixty data words are transmitted through the FBC into 
a data table in core memory. The input data (all 60 words) are compared by 
word and bit with a pattern that was output to the C-C possible errors in bit 
formation due to a fault in transmission and conversion, All errors shall be 
recorded in a print table for subsequent print-out of an explanatory and de- 
tailed error message under the control of the monitor program. This test 
will be performed every alternate iteration of the (10 per second) system 
operation in real time. The comparison will be accomplished one time and a 
program loop will be functioning on other periods of program operations to 
read in 60 words of data. Upon completing analysis of a phase of the input 
data, the program returns control to the monitor program, 


b. CTCI Test 2. This test inputs and analyzes a 60-word pattern to be 
tested in a block, each word being of 0 value against the similar output pattern 
transmitted to C-C. The operation and performance are similar to Test 1. 


c. CTCI Test 3. This test inputs and analyzes a 60-word pattern to be 
tested in a block, each word being 52525252 octal. The operation and per- 
formance are similar to Test 1. 


d. CTCI Test 4. This test inputs and analyzes a 60-word pattern to be 
tested in a block, each word being of 25252525 octal. The operation and per- 
formance are similar to Test 1. 


e. CTCI Test 4. This test inputs and analyzes a 60-word pattern to be 


tested in a block, each word being 63146314 octal. The operation and per- 
formance are similar to Test 1. 
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® f. CTCI Test 6. This test inputs and analyzes a 60-word pattern to be 
tested in a block, each word being 14631463 octal. The operation and per- 
formance are similar to Test 1. 


g. CTCI Test 7. This test inputs and analyzes a 60-word pattern to be 
tested in a block, each odd numbered word being 52525252 octal and each 
even numbered word being 25252525 octal. The operation and performance 
are similar to Test 1. 


h. CTCI Test 8. This test inputs and analyzes a 60-word pattern to be 
tested in a block, each odd numbered word being 25252525 octal and each 
even numbered word being 52525252 octal. The operation and performance 
are similar to Test 1. 


i. CTCI Test 9. This test inputs and analyzes a 60-word pattern to be 
tested in a block, each odd numbered word being 63146314 octal and each 
even numbered word being 14631463 octal. The operation and performance 
are similar to Test 1. 


j. CTCI Test 10. This test inputs and analyzes a 60-word pattern to be 
tested in a block, each odd numbered word being 14631463 octal and each per- 
formance are similar to Test 1. 


2-103, Analog-To-Digital Converter (A/D). There are four tests required 
for the testing of analog-to-digital converter equipment. The four tests are 
stored on magnetic tape, each on one record, for the A/D file. Either one of 
the tests can be requested via the typewriter through the monitor. The monitor 
program will use the typewriter data to retrieve the test from tape, fix the 
test in core and initiate the operation of the particular test. The parameters 
for defining the address and range of the output for a particular test are input 
with the instruction to the monitor when the test is requested. The data will 
be obtained by the program from tables of the monitor environment, The test 
may be operated in real time at the discretion of the individual conducting 
the test. 


a. A/D Test 1. This test activates the FBC in the input mode and reads 
the active channels defined by the requestor into core memory. In preparing 
to analyze the input, a series of words, 67740000 octal per channel, are trans- 
mitted via the FBC into a data table in core. The input data is checked for 
possible errors encountered during transmission. All errors shall be recorded 
in a print table and an explanatory and detailed error message shall be printed 
out by the monitor program. This test will be performed every iteration but 
the comparison will be accomplished one time per request. Upon completion 
of analysis of the input data, the program returns control to the monitor program. 


b. A/D Test 2. This test inputs and analyzes the value 77740000 octal 
per active channel. The operation and performance are similar to Test 1. 
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Upon completion of analysis of the input data, the program returns control to 
the monitor program. 


c. A/D Test 3. This test inputs and analyzes a zero value for each 
active channel. The operation and performance are similar to Test 1. Upon 
completion of analysis of the input data, the program returns control to the 
monitor program. 


d. A/D Test 4. This test inputs and analyzes the value 40000000 octal 
for each active channel. The operation and performance are similar to Test 1. 
Upon completion of analysis of the input data, the program returns control to 
the monitor program. 


2-104. Digital Bit Input (DBI). There are two tests required for this area. 
Both tests are stored on magnetic tape, each on one record, for the DBI test 
file. Either one of the tests can be requested via the typewriter through the 
monitor, The monitor program will use the typewriter data to retrieve the 
test from tape, fix the test in core, and initiate the operation of the test. The 
parameters for defining the address and range of the output for a particular 
test are input with the instruction to the monitor when the test is requested. 
The data will be obtained by the program from tables of the monitor environ- 
ment, The data will be transferred from the DBI equipment to core memory 
tables through the FBC. The transfer will occur each iteration of the program. 
The core memory input area will be read one time and the content of the active © 
channels input will be analyzed against a given pattern. Errors encountered 
during this analysis will be printed out on the typewriter as to what channels 
are not set. The test assumes a set condition for test basis. These tests may 
be operated in real time at the discretion of the person conducting the test. 


a. DBI Test 1. This test activates the FBC in the input mode and reads 
the active channels defined by the requestor into core memory. In preparing 
to analyze the input, a series of discrete inputs, right justified, per channel 
are transmitted via the FBC into a data table in core. The input data is 
checked for possible errors encountered during transmission. All errors 
shall be recorded in a print table and an explanatory and detailed error 
message shall be printed out by the monitor program. This test will be per- 
formed every iteration but the comparison will be accomplished one time 
per request. The purpose of this test is to check the pulse on each discrete 
data line input. Upon completion of analysis of the input data, the program 
returns control to the monitor program. 


b. DBI Test 2. This test inputs and analyzes a zero value per active 
channel, The operation and performance are similar to Test 1. Upon com- 
pletion of analysis of the input data, the program returns control to the monitor 
program. 


2-105. Digital Bit Input Memory (DBIM). One test is required for this 


area. The test is stored on magnetic tape, on one record, for the DBIM test 
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file. The test can be requested via the typewriter through the monitor. The 
monitor program will use the typewriter data to retrieve the test from tape, 

fix the test in core, and initiate the operation of the test. The parameters for 
defining the address and range of the output for a particular test are input 

with the instruction to the monitor when the test is requested. The data will 

be obtained by the program from tables of the monitor environment. The 

test data will be transferred each iteration of the program, but the input area 
will be read one time and the content of the active channels input will be analyzed 
against a given pattern. Errors encountered during this analysis will be printed 
out on the typewriter as to what channels are set. This test may be functioned 
in real time at the discretion of the person conducting the test. The test 
assumes a Set condition exists when the test is initiated. The channels are 
automatically reset when the computer transfers the data. 


a. DBIM Test 1. This test activates the FBC in the input mode and 
reads the active channels defined by the requestor into core memory. In 
preparing to analyze the input, a series of discrete inputs, right justified, 
per channel, are transmitted via the FBC into a data table in core. The in- 
put data is checked for possible errors encountered during transmission. 
All errors shall be recorded in a print table and an explanatory and detailed 
error message shall be printed out by the monitor program. This test will 
be performed every iteration but the comparison will be accomplished one 
time per request. The parameters for defining the address and range of the 
input for the particular test are input via the typewriter at the time the test 
is requested. The purpose of this test is to sense the pulse on the line of the 
momentary discrete input equipment. Upon completion of analysis of the 
input data, the program returns control to the monitor program. 


2-106. Digital Word Input (DWI). There are two tests required for the test- 
ing of digital words. Both tests are stored on magnetic tape, each on one 
record for the DWI test file. Either one of the tests can be requested via the 
typewriter through the monitor. The monitor program will use the typewriter 
data to retrieve the test from tape, fix the test in core, and initiate the op- 
eration of the test. The parameters for defining the address and range of the 
input for a particular test are input with the instruction to the monitor when 
the test is requested. The data will be obtained by the program from tables 
of the monitor environment. The data will be transferred through the FBC 
each iteration of the program. The content of the active channels input will 
be analyzed against a given pattern once per request of test operation. Errors 
found during this analysis will be printed out on the typewriter along with the 
number of the channel that encountered the error. 


a. DWI Test 1. This test activates the FBC in the input mode and reads 
the active channels defined by the requestor at the time of test initiation in 
preparing to input the series of 77777777 octal, per channel. The data is 
transmitted via the FBC into a data table in core. The input data is checked 
for possible errors encountered during transmission. All errors shall be 
recorded in a print table and an explanatory and detailed error message 
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shall be printed out by the monitor program. This test will be accomplished 
one time per request. Upon completion of analysis of the input data, the 
program returns control to the monitor program. 


b. DWI Test 2. This test inputs and analyzes a zero value per active 
channel, The operation and performance are similar to Test 1. Upon com- 
pletion of analysis of the input data, the program returns control to the monitor 
program, 


2-107, AMS/MCC INTEGRATED SYSTEM DIAGNOSTICS (PROGRAM NO. 71). 


2-108. GENERAL, The AMS/MCC integrated system, non-computer, off-line 
diagnostics are designed to exercise and test the AMS C/C buffer and trajectory 
data link hardware. The interface hardware check will normally be conducted 
prior to the start of integrated network simulations. 


2-109. Program No, 71 is primarily concerned with the checkout of the 
trajectory data link hardware. It is to be used with the C/C buffer subroutine 
of the DCE and R-T control box diagnostic (program No. 66) and a turn-around 
subroutine which compliments an IBM data control unit subsystem test program. 


2-110. In the trajectory data link diagnostic program, no attempt is made to 
isolate a malfunction to a specific function of the C/C buffer since the C/C 
buffer does not perform any message forming or redundancy coding. 


2-111. The hardware checkout involves two types of tests: 
a. Demand 
b. Demand and response 


2-112. Either computer complex is capable of generating the dynamic test 
pattern messages to be output to the wide band data link. 


2-113. In the demand type of test, the active computer sends specific numbers 
of known messages to the passive computer. The passive computer then 

records the total number of messages received, records the transmission errors, 
and provides on-line printout messages to assure that one-way data transmission 
is possible, 


2-114, Inthe case of the demand and response type test, the passive computer 
receives messages and outputs the same messages back to the active computer 
where they are compared against expected known data messages, The results 
of this comparison should reveal whether the data link has operated correctly. 
In the event errors have occurred, the program will have the capability of 
determining, to some extent, the functional unit in which the error was intro- 
duced. If the error can be attributed to a DCU-R or DCU-T exclusively, then 
the IBM program attempts to isolate the function of the defective units. 
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2-115. AMS/MCC INTERFACE, The AMS/MCC interface provides for simul- 
taneous real time training of the flight controllers and the flight crew personnel 
in a simulated mission. The interface provides the data link between the simu- 
lated spacecraft (AMS), the simulated ground systems (GSSC), and the operation- 
al ground systems (MOCR) needed to support integrated simulation of all 
mission phases from lift-off to touchdown. 


2-116. The AMS/MCC interface is made up of a number of subsystem inter- 
faces: 


a. Monitor television (CCTV). 


b. PCM telemetry (spacecraft and dump). 


c. Digital command system (up data link). 
d. Trajectory data link. 
e. Voice communications. 
f. Central timing equipment. 
This program will only be concerned with the trajectory data link interface. 


2-117, TRAJECTORY DATA LINK. The trajectory data link is used for data 
exchange between the AMS and GSSC computer complexes. The digital data is 
transmitted in serial bit form at 40,800 bps in 1440 bit message blocks. The 
messages contain timing information, trajectory parameters, and discretes 
indicative of ground, booster, and spacecraft systems status, 


2-118. The messages are transmitted five times/second during the normal 

integrated operation. However, the diagnostic checkout of the trajectory data 
link requires that the AMS transmit and receive messages at rates of 10 per 

second, 5 per second, and 1 per second. 


2-119. The diagnostic program is to be used as an off-line diagnostic and 
maintenance tool to help verify the operational status of the trajectory data 
link. 


2-120. Depending upon the data path chosen, this program can be used to help 
isolate hardware faults to a particular unit within the trajectory data link. It 
is not within the scope of this program to isolate faults to a function of a given 
trajectory link hardware unit (including the C/C buffer). 


2-121, The trajectory data link hardware diagnostic program used in con- 
junction with an IBM diagnostic program provides a closed loop data exchange 
between the AMS and GSSC computer complexes. The IBM program has the 
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capability of isolating faults to a function of a particular data control unit. The ® 
scope of the IBM program is not intended to include a complete check of the AMS 

trajectory link equipment. The AMS computer and C/C buffer is used only to 

complete the data flow path, and is tested only to verify that they handle the data 

test patterns in the specified manner. 


2-122. Nevertheless, the combined capabilities of the diagnostic routines will 
allow maintenance and operations personnel to isolate problem areas quickly 
and repair defective hardware with a minimum loss of time. 


2-123. The trajectory data link hardware diagnostic provides for a "receive 
only" mode, a "transmit only" mode, and a "transmit and receive" mode of op- 
eration for use in both closed loop and open transmission tests. 


2-124, TURN AROUND SUBROUTINE. The IBM-AMS data control unit sub- 
system test program requires that a data loop-back program be cycling in the 
AMS computer complex. This loop-back program is used to prove the capability 
of the AMS computer complex and the related trajectory link hardware to re- 
ceive and transmit information at a data rate of 40,800 bps. 


2-125. The AMS program has the capability to receive test messages from the 
GSSC, analyze the data, modify messages when required, and return the same 
data to the GSSC at message rates of 10 messages per second, 5 messages per 
second, and 1 message per second. The GSSC will compare the returned 
messages with known data and check for errors in transmission. 


2-126. For convenience when referring to the computer complex originating 
the data transfer, "active computer" will be used. The computer complex 
receiving, but not analyzing the data for errors, will be referred to as the 
"passive computer", 


2-127, Data Paths. The test program has the capability of "transmit only", 
"transmit and receive", and "receive only". The AMS turn around subroutine 
has the capibility of "receiving only" and "receiving" and "transmitting", - 
Since this calls for a demand test as well as a demand and response type test, 
two data paths are required: 


a. GSSC to AMS to GSSC (See figure 2-132.) 


b. GSSC to AMS (See figure 2-133.) 
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BSM2-132 


Figure 2-132. GSSC to AMS to GSSC 


(GSSC) 


BSM2-133 


Figure 2-133. GSSC to AMS 
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2-128. PROGRAM NO, 71 OPERATION. 


2-129. Computer-To-Computer (C/C) Buffer (IN), The turn around subroutine 
is responsible for servicing the C/C buffer input/output requirements. The 

C/C buffer (IN) sense line (No. 20025) is "set" by the C/C buffer when it has 
received a message over the trajectory data link from the GSSC and is ready 

to output the data to the DDP 224, If this sense line is not "set"’ within one 
minute after the turn around subroutine begins to cycle on the sense line, the 
computer outputs an indication to the on-line typewriter that there is no message 
in the C/C buffer. When the sense line is set, the turn around subroutine 
enables the fully buffered channel to read the data into the input block core 
memory locations. 


2-130. The most significant bit (first bit) of the first word in each message 
received from the GSSC is the validity bit. That is, the validity flag is the 
first bit in the 1440 bit message. Message validity is specified as follows: 


a. First bit = 1, the message is valid. 


b. First bit = 0, the message is invalid. 


The computer checks each message received to determine if the message is 
valid or invalid. If the message is valid, the computer sets the first bit to 
zero and otherwise returns the message exactly as received. If the message 
is invalid, the computer complements the second bit of the message (second 
bit of first word) and returns the message otherwise unchanged to the GSSC. 


2-131. The turn around subroutine maintains a message counter indicating 
the number of messages received. The operator may request this information 
from the computer as on-line printout at any time. 


2-132, Computer-To-Computer (C/C) Buffer (OUT). After validity has been 


checked and the incoming message stored, the turn around subroutine relocates 
the 60 word message from the input message block to the output message block 
prior to transmission back to the GSSC. The turn around subroutine then tests 
the sense line which indicates that the C/C buffer is ready to accept an output 
from the DDP 224 (sense line 20026). When the C/C (Out) sense line is set, 

the turn around subroutine enables the fully buffered channel for outputting of the 
message to the C/C buffer. The C/C buffer, in turn, transmits the message 
back to the GSSC. Whenever the C/C (Out) sense line is not set, the subroutine 
indicates the condition on the console typewriter. 


2-133. DCE and R-T Control Box Diagnostics (Program No. 66.) C/C Buffer 
Subroutine. The C/C buffer subroutine test does not rely on any of the tra- 
jectory data link transmission equipment. The C/C buffer output line driver 
is connected to the C/C buffer input line terminator. In the subroutine, known 


messages are transmitted, received, and compared for errors. 
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2-134. There are two additional data flow paths requiring the use of trajectory 
data link transmission equipment which is to be tested by the C /C buffer sub- 
routine. Since there are additional time delays associated with these paths, 
additional storage is provided in the C/C input block. The incoming messages 
are stored sequentially in four 60-word message blocks. The additional 
storage accomodates the testing of the subroutine data flow paths. 


2-135. C/C Buffer Data Paths. The C/C buffer subroutine has the capibility 
of testing alternate data paths. These paths are defined by the different hard- 
ware configurations as described below: 


a, AMS C/C buffer to AMS C/C buffer. (See figure 2-134.) This path 
originates from the C/C buffer output line driver and terminates at the C/C 
buffer line terminator. This path is used to verify the operational status of 
the AMS DDP 224, the appropriate FBC, and the C/C buffer. 


b. AMS C/C buffer to AMS 301-B data modems to AMS C/C buffer. (See 
figure 2-135.) This data path allows the testing of the trajectory data link 
transmission equipment in the trainer building, 


c. AMS C/C buffer to GSSC to AMS C/C buffer. (See figure 2-136.) This 
data path provides for closed loop data exchange through the GSSC. The GSSC 
has the capability of receiving messages and returning them unchanged to the 
computer complex where they may be checked for errors, 


2-136. Modes of operation. The modes of operation of the C/C buffer test 
subroutine are: ; 


a. "TRANSMIT ONLY" mode. The C/C buffer test subroutine is capable 
of operating in a "transmit only" mode by sending out specified test patterns 
under executive control to the GSSC. This mode of operation is used for one 
way transmission tests during initial testing. 


b. 'TRANSMIT & RECEIVE" mode. The C/C buffer subroutine is capable 
of closed loop testing for the data paths described in paragraph 2-127, The 
messages will be transmitted, received, and analyzed for error as described 
in DCE and R-T control box diagnostics, program No. 66. 


c. ‘RECEIVE ONLY" mode. When the C/C buffer subroutine is in the 
"receive only mode", the subroutine stores up to eight messages in core 
memory. These messages are then outputted to the line printer where verifica- 
tion can be made of the receipt of the specified message patterns from the 
GSSC for one way transmission tests, 


2-137, EXECUTIVE CONTROL PROGRAM, The executive control program 


provides the necessary control to interface the turn around subroutine, the C/C 
buffer subroutine, and the input/output subroutines. 
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Figure 2-136. AMS C/C Buffer to GSSC to AMS C/C Buffer 
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& 2-138. The executive control program consists of the following subroutine: 
a, An executive program. 
b. A typewriter input routine. 
c. A real-time interrupt routine. 
d. A real-time typewriter output routine. 
e. An error printout routine. 
2-139, The executive control program is capable of cycling in a "free run" 
mode, In other words, the frame rate will be determined by the running time 
of the program, The "free run" mode is used when the turn around subroutine 
is called for. 
2-140. The executive control program is able to cycle at the rate of 20 frames 


per second. This mode is selected by a sense switch. The C/C buffer sub- 
routine will normally be used in this mode. 


2-141, The operation functions of the executive control program are: 
& a. Calls in the subroutines as required. 
b. Monitors all input/output functions. 


c. Provides for the selection of either the turn around subroutine or the 
C/C buffer subroutines by control word selection. Only one of these subroutines 
may be used at any given time. 


d. Provides sense switch selection of either typewriter or line printer for 
on-line printouts. 


e. Calls real-time typewriter output routine every 30 seconds to provide 
a summary print-out of the number of messages received and number of 
transmission errors recorded. 


f. Provides control to send specific numbers of messages. This is accom- 
plished by “halting" after iterating a specified number of frames. This capa- 
bility is applied during the transmission tests when using the C/C buffer sub- 
routine in a "transmit only" mode. 


g. Provides selection of individual tests within the C/C buffer subroutine. 
These tests are described in program No. 66, DCE test program. 


h. The typewriter input routine is used to automatically initialize the 
message counter and the error counter prior to the start of testing. 
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2-142. DIAGNOSTIC OPERATING INSTRUCTIONS. The following procedures 
describe the setup and operating instructions for program No. 71. 


a. Mount the diagnostic tape on MTU-1, 2, 3, or 4 
b. Set to load point 


c. Set bits 1, 2, and 3 of the "A" register to the number of the MTU that 
contains the diagnostic tape 


d. Set the program register to 20,000, 

e. Press START 

f. After tape read is completed, press MASTER CLEAR 
g. Set program register to 00000150, 
h. Press START 

i. Typewriter message SELECT TESTS will appear 


j. Type in control word message 


2-143. CONTROL WORD MESSAGE, The control word contains the symbols 


that are utilized to set the requirements for initializing a diagnostic subroutine. 


A description of each symbol and its function is given in the paragraphs that 
follow. The space and carriage return characters are ignored by the control 
monitor to provide clarity in reading the typewriter message. 


2-144, CONTROL WORD FORMAT. The following format is used when typing 
the control word for program No. 71. Choose only one code for each symbol 
position. 


a. FIRST SYMBOL. The first symbol describes the test subroutine to be 
performed. The possible input codes are: 


1, CCI - Computer to computer input 

2. CCO - Computer to computer output 

3. CCIO - Computer to computer input/output 
4, TA - Turn Around * 


b. Comma 
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c. SECOND SYMBOL. The second symbol describes which of the ten 
60-word test blocks is to be used in performing the test. The possible input 
codes are any number 1 through 10. . 

d. Comma 


e. THIRD SYMBOL. The third symbol (1, 5 or 10) describes the real-time 
iteration rate selected. 


(1) 1- 1 iteration per second. 

(2) 5 -5 iterations per second. 

(3) 10- 10 iterations per second. 
f. Comma 


g. FOURTH SYMBOL. The fourth symbol (dollar sign) initiates the 
diagnostic test subroutine. 


$ - Initiate diagnostic program 
2-145. SPECIAL CONTROL SYMBOLS, Either one, or both of the following 
control words may be used at any time during the execution of a test subroutine. 

a. PRNT $ - This control word will cause the test that is presently in 

progress to halt, then print out the messages accumulated on the work tape. 
When this control word is typed, the control routine will end the MTU file and 
initiate the following sequence: 

(1) Rewind the magnetic tape file. 


(2) Print all messages accumulated, unless stopped by the operator. 


(3) After completion or manual halt, the magnetic tape will rewind again 
and be ready for a new block of messages. 


b. END $ - This symbol will end the test subroutine presently in progress 
and allow the operator to select another test after the typewriter has printed 
SELECT TESTS, 


2-146. SPECIAL CONSIDERATIONS. The following considerations apply to 
program No. 71 operation: 


a. MTU selection, test routines TA, CCIO, and CCI require the use of a 


magnetic tape unit for storing the 60 word test block message. For these tests, 
a work tape must be ready on one of the MTU's presently available. After the 
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control word is initialized, the typewriter will print, SELECT MTU, At this 
time, the operator must type in the number of the MTU to be utilized for this 
purpose, 


b. Number of transmissions selection. Test routine CCO requires the 
operator to select the number of transmissions to be executed. After the 
control word is initialized, the typewriter will print, NUM OF TRANSMISSIONS 
IN CCO MODE, At this time, the operator may type in a number containing a 
maximum of six digits, followed by a dollar sign ($). If it is desired not to 
limit the number of transmissions, only the dollar sign ($) is typed. In this 
case the test is ended by typing the special control symbol END $, 


2-147. As the control word is typed, the monitor carefully analyzes each 
symbol for possible error. When an error is detected, an error message will 
be typed describing the nature of the error. When this occurs, the operator may 
resume typing the control word at the field where the error was inserted. 
However, when a format error occurs, the whole control word message must be 
retyped. 


2-148. SENSE SWITCH OPERATION, The following sense switch positions 
are used for operation of program No. 71: 


a. SSW 1 "on" selects the FREE RUN mode. 


b. SSW 1 "off" selects the REAL TIME mode. 

c. SSW 2 "on" selects the typewriter for printout of test block messages. 
d. SSW 2 "off" selects the line printer for printout of test block messages. 
e. SSW 6 "on" selects double-space printout of test block messages. 

f. SSW 6 "off" selects single-space printout of test block messages. 


2-149. PROGRAM NO, 71 DEVICE TEST SUBROUTINES. The following data 
is listed by test subroutine and contains the instructions for performing the 
test. 


2-150. COMPUTER TO COMPUTER INPUT SUBROUTINE (CCI). The CCI test 

subroutine operates in the receive only mode. After the control word is typed, 

the typewriter will print SELECT MTU, At this time, the operator must type 

the number of the magnetic tape unit (MTU) containing the work tape. The 

program will resume automatically and interrogate the FBC and input line to 

determine if it is set (not busy), If it is set, the receive mode will be assumed 

and the first incoming message will be stored on magnetic tape. This process will @ 
continue until eight messages are received and stored on tape. After the last 

message is received, the program will enter the print mode and the eight 
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= messages will be transmitted to the line printer on the typewriter, depending on 
the position of SSW 2. This process will be repeated until stopped by the operator. 


a. Test conditions: 
(1) Place a work tape on an MTU that is currently available. 
(2) Place SSW 1 down for REAL TIME operation. 
(3) Select the output device desired for printout (SSW 2). 

b. Control word and typewriter printout for CCI routine. 


An example of the typewriter printout, including the control word, is 
shown belowg (Line numbers shown for reference only). For this example, 
message number two is selected at an iteration rate of once per second (line 
2.) and MTU-4 (line 3) was selected for the work tape. In addition, a 
printout was requested (line 5), and test was ended manually (line 6). 


2-151. Computer-To-Computer Output Subroutine (CCO). The CCO test sub- 

@ routine operates in the transmit only mode, After the control word is typed, the 
typewriter will print NUM OF TRANSMISSIONS IN CCO MODE, At this time, the 
operator may type in the number of transmissions desired (9,999 maximum) 
followed by the dollar sign ($). The program will resume automatically and 
place the message quantity into the subroutine. Then the program enables the 
devices selected and transmits the 60-word message blocks by the type, quantity 
and iteration rate determined by the control word. This process will continue 
until the transmission is completed. At this time, the typewriter will print END 
OF TEST to notify the operator that the test has been completed. 


a. Test conditions. 
(1) Place SSW 1 down for REAL TIME operation. 
b. Control word and typewriter printout for CCO routine. 
2-152. An example of a typewriter printout, including the control word, is shown 
in table 2-17, (Line number shown for reference only). For this example, 
message number 6 was selected at an iteration rate of 10 times per second, The 
number of 60 word messages chosen for transmission is 77 (line 3), Line 4 is 


printed when the test is completed, and line 5 signifies that the monitor program 
is ready for another test. 
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Table 2-17. Printout - CCO Routine 


Line No. Printout 


SELECT TESTS 
CCO, 6, 19, $ 

NUM OF TRANSMISSIONS IN CCO MODE 77 $ 
END OF TEST 


SELECT TESTS 


2-153. COMPUTER TO COMPUTER INPUT/OUTPUT SUBROUTINE (CCIO). 
The CCIO test subroutine utilizes both the TRANSMIT and RECEIVE modes, 
After the control word is typed, the typewriter will print SELECT MTU, At 

this time the operator must type the number of the magnetic tape unit containing 
the work tape. Then the program will resume automatically and interrogate 

the input device and the C/C buffer to see if they are not set (busy). If they are 
not set, the program will enter the TRANSMIT mode and output the 60-word 
message selected. This process will continue until, after a return to the 
beginning of the program, the sense lines are found to be reset. The program @& 
will then transfer to the RECEIVE mode and transfer four messages to memory. 
These messages will be compared to the bit pattern transmitted previously. 


2-154. The program accumulates the number of messages transmitted and 

the number of errors found in the return messages. This data is transmitted to 
the typewriter every 30 seconds to provide an accumulative summary status 

to the operator. All error messages are stored on magnetic tape for printout 
and analysis at a later time. This process will continue until stopped by the 
operator. 


a. Test conditions, 
(1) Place work tape on an MTU that is currently available. 
(2) Place SSW 1 down for REAL TIME operator. 
b. Control word and typewriter printout for CCIO routine. 
2-155. An example of a typewriter printout, including the control word, is 
shown in table 2-18. (Line numbers are shown for reference only). For this 
example, message one was selected at an iteration rate of one per second. 
MTU-1 (Line 3) was chosen for the work tape. Lines 4 and 5 notify the operator _ @ 
that an error occurred in message block D. Lines 6 and 7 were typed by the 
operator to obtain a printout (PRNT $) and to end the subroutine (END $). 
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Table 2-18. Printout - CCIO Routine 


Printout 


SELECT TESTS 
Gar, 1, 1,$ 
SELECT MTU ID 1 
MSG IN ERROR 

4 MSG IN BLOCK D 
PRNT $ 


END $ 


2-156. Turn around subroutine (TA), as mentioned previously, has the cap- 
ability of operating in the TRANSMIT and RECEIVE, or the RECEIVE only 
mode. The mode is controlled by the setting of SSW 6. 


NOTE 


For the TA subroutine SSW 6 is used to select the mode 
of operations, The "up" position selects the RECEIVE 
only mode, and the "down" position selects the TRANSMIT 
and RECEIVE mode. This switch normally controls the 
line-space function for the other subroutines as explained 
previously. 


2-157. In the RECEIVE only mode, the input line is sensed once every minute. 
If no message is received, the typewriter will print, ONE MINUTE AND NO MSG. 
This will be repeated until input messages are received or the test is stopped by 
the operator. When messages are received, the input message is stored in 
memory and a verification is made. If the message is valid, the first bit is 
complemented and returned to memory where it is transferred to tape. If the 
message is invalid, the second bit is complemented and the message stored in 

a portion of memory reserved for this purpose. This message is also stored 

on magnetic tape. The TA subroutine is capable of storing a total of 365 error 
messages. 


2-158. A summary of the number of messages received and the percentage of 
invalid messages will be printed out on the typewriter every 30 seconds. This 
process will continue until 18,000 messages are received unless stopped by the 
operator. 
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2-159. When the TRANSMIT and RECEIVE mode is selected (SSW 6 "'down"), 
the messages received will be processed in the same manner described in 
preceeding paragraph. In addition, the messages recorded on the magnetic tape 
will be retransmitted to the active computer, 


a. Test conditions. 
(1) Place a work tape on an MTU that is currently available. 


(2) Place SSW 1 to the type of operation desired (REAL TIME OR 
FREE RUN). 


(3) Place SSW 6 to the mode of operation desired (TRANSMIT/ 
RECEIVE OR RECEIVE only). 


b. Control word and typewriter printout for TA routine. 


An example of a typewriter printout, including the control word, is 
shown in table 2-19. (Line numbers are shown for reference only). For this 
example, message two was selected at an iteration rate of once per second. 
MTU-2 (Line 3) was chosen for the work tape. Line 4 describes the number of 
messages received and the percentage of error was zero (Line 5). Lines 6 and 
7 were typed by the operator to obtain a printout (PRNT $) and to end the sub- 
routine (END $). 


Table 2-19. Printout - TA Subroutine 


Line No. Printout 


SELECT TESTS 

TA, 2, 1,9 

Select MTU D 2 

000038 MESSAGES RECEIVED 

PERCENTAGE OF BAD MESSAGES RECEIVED 000.0% 


PRNTS $ 


END $ 
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2-160. TELEMETRY SYSTEM MANUAL TEST PROCEDURE, 


2-161. The following paragraphs describe a manual functional test for 
the telemetry system. These procedures determine whether the PCM 
equipment and controls in cabinets 29 and 30 meet minimum performance 
standards. If a malfunction occurs, refer to Section III for troubleshooting 
instructions. 


2-162. The test consists of injecting a d-c voltage on each of the 320 analog 
or 312 digital signal input lines at cabinet 30 and observing the readings on 
analog and digital monitors 29A2 and 29A4A1. The output of the PCM modules 
is verified using the PCM telemetry test unit located in cabinet 34. Use of an 
oscilloscope (Textronix 585A or equivalent) is optional except when waveform 
analysis is desired. 


2-163. The test has three objectives: 


a. Ensure that the data on each signal line appears in the proper time 
slot, 


b. Ensure that a given input level is properly encoded into binary form. 


c. Verify the capability of the monitoring circuits to select and monitor 
each signal input line. 


2-164, PRELIMINARY INSTRUCTIONS. 


2-165. Connect the equipment as shown in figure 2-137. Table 2-20 lists the 
instructions for performing the manual functional test. Since most of the testing 
is repetitous, an example of each type of test is given and refers to supporting 
tables for additional information. 


NOTE 


Analog channels are tested by channel number. Bi-level 
channels are tested by group with 39 groups of 8 channels 
to a group. 


2-166. DATA RATE SELECTION. The data rate is controlled by the PCM 
HIGH/LOW switch (S20) located on C/M panel 1A20. Place this switch in the 
HIGH position for tests performed in the normal data rate, and in the LOW 
position for tests performed at the low data rate. 


2-167. Adjust the oscilloscope (refer to paragraph 2-162) to 20 MS/CM. One 
word slot now occupies approximately 8 cm (156.24) microseconds. 


O€S-Z 


CABINET 30 : 34 


OSCILLOSCOPE 
(OPTIONAL) 


PCM 
TELEMETRY 
TEST SET 


DIFFERENTIAL 
VOLTMETER 


NEGATIVE 


LEAD POSITIVE LEAD TO 


SIGNAL JACK(S) 
SPECIFIED IN TEST. 


OUTPUT 


CONNECTORS BSM2-137 


TO CABINET GROUND 


CONSOLE 
29 


Figure 2-137. T/M Test Configuration 
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@ 2-168. INTERPRETATION OF READINGS. 
2-169. The output of the PCM equipment is a serial non-return to zero (nrz) 
type-C data stream. For nrz type-C modulation, a positive level represents 
a logic 1, and a ground level represents a logic 0. Each logic bit has a pro- 
grammed time slot in the PCM output data stream. A logic 1 is a 19.35 usec 
positive pulse. Two 1's in succession appear as a 38.70 usec (2x19.35 usec) 
pulse with no return to zero between the two logic 1's. 
2-170, At the normal data rate, the following information applies: 

a. 1 bit equals 19.53 usec 

b. 1 word equals 8 bits equals 156.24 usec (8x19.53 usec) 

c. 1 prime frame equals 128 words equals 20 ms 

d. 1 subframe equals 50 prime frames equals 1 second 

e. Word 1 of each prime fram is 00000101. 

f. Word 2 of each prime frame is 01111001. 

g. Word 3 of each prime frame is 10110111. 

h. Word 4 of prime frame 1 is 11000001. 

i. The last six bits of word 4 in each prime frame identifies the prime 
frame in binary notation. For example word 4 in prime frame 2 is 11000010, 


in prime frame 3, 11000011, etc: 


j. Word 100 of prime frame 1 is 01100110. 


k. Word slot 228 of prime frame 2 is 11111111. 
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Table 2-20. Manual Functional Test PCM Telemetry Subsystem 


Performance 
Test Step Instructions Standard 


Sync and prime 1 Connect equipment as shown 

frame identifica- in figure 2-137. Positive lead 

tion at normal data of power supply connects to 

rate. all signal pin on J11 through 
J18. 


1. Refer to table 2-21 titled Read monitor lights 
Time Slot Allocation by Prime and verify bit config- 
Frame. Set test unit, inturn, uration as described 
to the first 4 time slots in in e through k of 
each prime frame. paragraph 2-170 for 
each prime frame. 


Analog Channels Adjust power supply to 
normal data rate. 2.440 volts de. 


On analog monitor unit 1, 
dial channel No. 1. 


Press ANALOG MONITOR Read Analog Monitor 2.2 to 2.7 volts. 
pushbutton on analog 
monitor No. 1. 


Refer to table 2-22 Time 1. Read monitor One of the following: 

Slot Data and dial test lights on test unit. 

set, in turn, to each of the 01111101 

time slots listed for chan- 2. Verify bit 01111110 

nel No. 1. structure on 01111111 
oscilloscope. 10000001 


T-I-T?-V9NS 


Table 2-20. Manual Functional Test PCM Telemetry Subsystem (Cont) 


Performance 


Instructions Standard 


Remarks 


Repeat steps 4 through 

6 for each of the remaining 
319 analog channels while 
refering to the applicable 


Same as steps 5 
and 6, 


Same as steps 5 and 6. 
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Analog Channels 
low data rate. 


10 


time slot data sheet in 
table 2-22. 


Disconnect positive lead 
from power supply and 
connect it to ground. 


Repeat steps 4 through 7. 


Connect positive lead of 
test cable to power 
supply (refer to step 1). 


Adjust power supply to 
2.440 volts dc. 


On analog monitor unit 
1, dial channel listed in 
test item 1 and press 
analog monitor push- 
button, 


1. Analog Monitor 
2. Read monitor 
lights on test set. 


Read Analog 
Monitor. 


0 Volts. 


One of the following: 


00000000 
00000001 


2,2 to: 2.7 volts. 


I-T-TP-VONS 


vES-Z 


Table 2-20. Manual Functional Test PCM Telemetry Subsystem (Cont) 


Test 


Analog Channels 
low data rate. 


Digital channels 
normal data rate. 


Step 


13 


14 


15 


16 


17 


Instructions 


Refer to table 2-24 titled 
Analog Channels in Low 
Data Rate and dial test set 
to word slot listed for 

test item 1. 


Repeat steps 12 and 13 
for each of the test items 
listed table 2-24. 


Disconnect power supply 
positive lead and connect 
it to ground. 


Repeats steps 12 through 
14, 


Connect positive lead of 
test cable to all digital 
channel signal pins on J1 
through J8 (refer to figure 
2-137 T/M Test Configura- 
tion). 


Performance 
Remarks Standard 
Same as step 6. Same as step 6. 


Same as step 9. Same as step 9. 
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Table 2-20. Manual Functional Test PCM Telemetry Test Subsystem (Cont) 


Digital channels 
normal data rate. 


Adjust power supply to 
plus 6 volts dc. 


On bi-level channel 
monitor unit 1, dial 
GROUP to 01. 


Press Digital Monitor 
pushbutton. 


Dial test unit, in turn, 
to each of the time slots 
listed for group 1 (refer 
to table 2-23). 


Repeat steps 19 through 


21 for each of the remaining 


38 bi-level channel groups 


while referring to the 
applicable time slot data 
sheet in table 2-23. 


Remarks 


Read bi-level 1 
channel monitor 
lamps. 


Performance 
Standard 


5.5 to 6.0 volts dc. 


All eight lamps for 
group 1 are lighted. 


1. Read monitor All eight monitor lamps 
lights on test unit. light for each time slot 


2. Verify bit 
structure on 
oscilloscope. 


Same as steps 13 Same as steps 13 and 14. 


and 14. 


selected. 


ie Os 
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Table 2-20. Manual Functional Test PCM Telemetry Test Subsystem (Cont) 


Test 


Digital channels 
low data rate. 


Step 
23 


24 


25 


26 


27 


Instructions 


Disconnect positive lead 
from power supply and 
connect it to ground. 


Repeat steps 19 through 
22. 


Connect positive lead 
of test cable to power 
supply (refer to step 17) 


Adjust power supply 
to plus 6 volts dc 


Dial test unit, in turn, 

to each of the time slots 

listed in table 2-25. 
NOTE 


Test item 37 is a 40 bit 
serial word which is not 


monitored on the telemetry 


console, 


Remarks 


1. Read bi-level 
channel monitor 
lamps and monitor 
lamps. 


2. Oscilloscope 


Performance 
Standard 


None of the eight 
lamps are lighted. 


00000000 


5.5 to 6.0 volts dc 


All eight lamps on test 
unit are lighted. 
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Identification 
codes at low 
rate. 


Serial data 
normal rate 


Serial data 
in low rate 


Table 2-20, 


Manual Functional Test PCM Telemetry Test Subsystem (Cont) 


Instructions 
Disconnect positive lead 
on power supply and 
connect it to ground. 
Repeat step 27. 

Dial test set as 


follows: 


1. Time slots 1 through 4 


2. Time slot 64 


3. Time slot 84 (format 
Lo) 


4. Time slot 164 
Connect a jumper 


between pins 4 and 10 on 
30A2J13., 


Same as step 31 


Remove jumper from 
pins 4 and 10 on 
30A2J13 


Remarks 


Same as step 2 for 
prime frame 1 


Read monitor lamps 


Read monitor lamps 


Read monitor lamps 


Read monitor lights 
on test unit 


Same as step 31 


Performance 
Standard 


None of the eight lamps 
are lighted. 


All eight lamps lighted. 


10011091 


None of the eight lamps 
are lighted. 


All 1's in word slot 33 
through 37 in all prime 
frames. 


All 1's in time slots 
listed in test item 31 
of table 2-25 
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Table 2-21. Time Slot Allocations by Prime Frame 


Time Slots Time Slots 


1lto 128 3201 to 3328 
256 3329 3456 
384 3457 3584 
512 3585 3712 
640 3713 3840 
768 3841 3968 
896 3969 4096 

1024 4097 4224 
1152 4225 4352 
1280 4353 4480 
1408 4481 4608 
1536 4609 4736 
1664 4737 4864 
1792 4865 4992 
1920 4993 5120 
2048 5121 5248 
2176 5249 5376 
2304 5377 5504 
2432 5506 5632 
2560 5633 5760 
2688 5761 5888 
2816 5889 6016 
2944 6017 6144 
3072 6145 6272 
3200 6273 6400 
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Table 2-22. T/M Time Slot Data (Analog) 


T/M Ch. No. Ch. Code Time Slots 


1 22A1 6 1382 2758 4134 5510 
38 1414 2790 4166 5542 
70 1446 2822 4198 5574 

102 1478 2854 4230 5606 
134 1510 2886 4262 5638 
166 1542 2918 4294 5670 
198 1574 2950 4326 5702 
230 1606 2982 4358 5734 
262 1638 3014 4390 5766 
294 1670 3046 4422 5798 
326 1702 3078 4454 5830 
358 1734 3110 4486 5862 
390 1766 3142 4518 5894 
422 1798 3174 4550 5926 
454 1830 3206 4582 5958 
486 1862 3238 4614 5990 
518 1894 3270 4646 6022 
550 1926 3302 4678 6054 
582 1958 3334 4710 6086 
614 1990 3366 4742 6118 
646 2022 3398 4774 6150 
678 2054 3430 4806 6182 
710 2086 3462 4838 6214 
742 2118 3494 4870 6246 
774 2150 3526 4902 6278 
806 2182 3558 4934 6310 
838 2214 3590 4966 6342 
870 2246 3622 4998 6374 
902 2278 3654 5030 

934 2310 3686 5062_ 

966 2342 3718 5094 

998 2374 3750 5126 

1030 2406 3782 5158 

1062 2438 3814 5190 

1094 2470 3846 5222 

1126 2502 3878 5254 

1158 2534 3910 5286 

1190 2566 3942 5318 

1222 2598 3974 5350 

1254 2630 4006 5382 

1286 2662 4038 5414 

1318 2694 4070 5446 

4102 5478 


2-539 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


2 22A2 14 1390 2766 4142 5518 
46 1422 2798 4174 5550 

78 1454 2830 4206 5582 

110 1486 2862 4238 5614 

142 1518 2894 4270 5646 

174 1550 2926 4302 5678 

206 1582 2958 4334 5710 

238 1614 2990 4366 5742 

270 1646 3022 43898 5774 

302 1678 3054 4430 5806 

334 1710 3086 4462 5838 

366 1742 3118 4494 5870 

398 1774 3150 4526 5902 

430 1806 3182 4558 5934 

462 1838 3214 4590 5966 

494 1870 3246 4622 5998 

526 1902 3278 4654 6030 

558 1934 3310 4686 6062 

590 1966 3342 4718 6094 

622 1998 3374 4750 6126 

654 2030 3406 4782 6158 

686 2062 3438 4814 6190 

718 2094 3470 4846 6222 

750 2126 3502 4878 6254 

782 2158 3534 4910 6286 

814 2190 3566 4942 6318 

846 2222 3598 4974 6350 

878 2254 3630 5006 6382 

910 2286 3662 5038 

942 2318 3694 5070 

974 2350 3726 5102 

1006 2382 3758 5134 

1038 2414 3790 5166 

1070 2446 3822 5198 

1102 2478 3854 5230 

1134 2510 3886 5262 

| 1166 2542 3918 5294 
| 1198 2574 3950 5326 
1230 2606 3982 5358 
1262 2638 4014 5390 
1294 2670 4046 5422 
1326 2702 4078 5454 
4110 5486 


2-540 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. 


3 


Ch. Code 


22A3 


Time Slots 


2774 
2806 
2838 
2870 
2902 
2934 
2966 
2998 
3030 
3062 
3094 
3126 
3158 
3190 
3222 
3254 
3286 
3318 
3350 
3382 
3414 
3446 
3478 
3510 
3542 
3574 
3606 
3638 
3670 
3702 
3734 
3766 
3798 
3830 
3862 
3894 
3926 
3958 
3990 
4022 
4054 
4086 
4118 


4150 
4182 
4214 
4246 
4278 
4310 
4342 
4374 
4406 
4438 
4470 
4502 
4534 
4566 
4598 
4630 
4662 
4694 
4726 
4758 
4790 
4822 
4854 
4886 
4918 
4950 
4982 
5014 
5046 
5078 
5110 
5142 
5174 
5206 
5238 
5270 
5302 
5334 
5366 
5398 
5430 
5462 
5494 


2-541 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code 
4 22A4 30 1406 
62 1438 
94 1470 
126 1502 
158 1534 
190 1566 
222 1598 
254 1630 
286 1662 
318 1694 
350 1726 
382 1758 
414 1790 
446 1822 
478 1854 
510 1886 
542 1918 
574 1950 
606 1982 
638 2014 
670 2046 
702 2078 
734 2110 
766 2142 
798 2174 
830 2206 
862 2238 
894 2270 
926 2302 
958 2334 
990 2366 
1022 2398 
1054 2430 
1086 2462 
1118 2494 
1150 2526 
1182 2558 
1214 2590 
1246 2622 
1278 2654 
1310 2686 
1342 2718 


2-542 


2782 
2814 
2846 
2878 
2910 
2942 
2974 
3006 
3038 
3070 
3102 
3134 
3166 
3198 
3230 
3262 
3294 
3326 
3358 
3390 
3422 
3454 
3486 
3518 
3550 
3582 
3614 
3646 
3678 
3710 
3742 
3774 
3806 
3838 
3870 
3902 
3934 
3966 
3998 
4030 
4062 
4094 
4126 


Time Slots 


4158 
4190 
4222 
4254 
4286 
4318 
4350 
4382 
4414 
4446 
4478 
4510 
4542 
4574 
4606 
4638 
4670 
4702 
4734 
4766 
4798 
4830 
4862 
4894 
4926 
4958 
4990 
5022 
5054 
5086 
5118 
5150 
5182 
5214 
5246 
5278 
5310 
5342 
5374 
5406 
5438 
5470 
5502 


5534 
5566 
5598 
5630 
5662 
5694 
5726 
5758 
5790 
5822 
5854 
5886 
5918 
5950 
5982 
6014 
6046 
6078 
6110 
6142 
6174 
6206 
6238 
6270 
6302 
6334 
6366 
6398 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Time Slots 


5) 5512 
5576 
5640 
0704 
5768 
5832 
5896 
5960 
6024 
6088 
6152 
6216 
6280 
6344 


2-543 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


6 12A2 5516 
5580 
5644 
5708 
5772 
5836 
5900 
5964 
6028 
6092 
6156 
6220 
6284 
6348 


2-544 


SM6A-41-1-1 


Table 2-22, T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code 


7 12A3 16 
80 
144 
208 
272 
336 
400 
464 
528 
592 
656 
720 
784 


2768 
2832 
2896 
2960 
3024 
3088 
3152 
3216 
3280 
3344 
3408 
3472 
3536 


Time Slots 


5520 
5584 
5648 
5712 
5776 
5840 
5904 
5968 
6032 
6096 
6160 
6224 
6288 
6352 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


8 12A4 5522 
5586 


5650 
5714 
5778 
5842 
5906 
5970 
6034 
6098 
6162 
6226 
6290 
6354 


2-546 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


9 12A5 5524 
5588 
5652 
5716 
5780 
5844 
5908 
5972 
6036 
6100 
6164 
6228 
6292 
6356 


2-547 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


10 12A6 5528 
5592 
5656 
5720 
5784 
5848 
5912 
5976 
6040 
6104 
6168 
6232 
6296 
6360 


2-548 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Time Slots 


uk 5532 
5596 
5660 
5724 
5788 
5852 
5916 
5980 
6044 
6108 
6172 
6236 
6300 
6364 


2-549 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code 


12 12A8 32 
96 
160 
224 
288 
352 
416 
480 
544 
608 
672 
736 
800 


2-550 


2784 
2848 
2912 
2976 
3040 
3104 
3168 
3232 
3296 
3360 


3424 


3488 
3552 


Time Slots 


5536 
5600 
5664 
5728 
5792 
5856 
5920 
5984 
6048 
6112 
6176 
6240 
6304 
6368 


SM6A-41-1-1 


& Table 2-22, T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


13 12A9 5544 
5608 
5672 
5736 
5800 
5864 
5928 
5992 
6056 
6120 
6184 
6248 
6312 
6376 


2-551 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. f Time Slots 


14 5676 
5740 
5804 
5868 
5932 
5996 
6060 
6124 
6188 
6252 
6316 
6380 


2-552 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. 


15 


Ch. Code 


12A11 


48 
112 
176 
240 
304 
368 
432 
496 
560 
624 
688 
752 
816 
880 
944 

1008 


Time Slots 


5552 
5616 
5680 
5744 
5808 
5872 
5936 
6000 
6064 
6128 
6192 
6256 
6320 
6384 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


16 12A12 5554 
5618 
5682 
5746 
5810 
5874 
5938 
6002 
6066 
6130 
6194 
6258 
6322 
6386 


2-554 © 


SM6A-41-1-1 


¢ Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


i 12A13 5556 
5620 
5684 
5748 
5812 
5876 
5940 
6004 
6068 
6132 
6196 
6260 
6324 
6388 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


18 12A14 5560 
5624 


5688 
5752 
5816 
5880 
5944 
6008 
6072 
6136 
6200 
6264 
6328 
6392 


2-556 


SM6A-41-1-1 


& Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


19 12A15 5564 
5628 
5692 
59756 
5820 
0884 
5948 
6012 
6076 
6140 
6204 
6268 
6332 
6396 


2-557 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


20 12A16 5568 
5632 
5696 
5760 
5824 
5888 
5952 
6016 
6080 
6144 
6208 
6272 
6336 
6400 


2-558 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


21 51A1 


2-559 


SM6A-41-1-1 


Table 2-22, T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


22 51A2 


2-560 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


23 51A3 


2-561 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


24 51A4 


2-562 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No, Ch. Code Time Slots 


25 51A5 


2-563 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Time Slots 


26 


2-564 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. ‘Ch. Code Time Slots 


27 51A7 31 5663 
159 5791 
287 5919 
415 6047 
543 6175 
671 6303 
799 
927 

1055 
1183 
1311 
1439 
1567 
1695 
1823 
1951 
2079 
2207 
2335 
2463 
2591 
2719 
2847 
2975 
3103 
3231 
3359 
3487 
3615 
3743 
3871 
3999 
4127 
4255 
4383 
4511 
4639 
4767 
4895 
5023 
5151 
5279 
5407 
0535 


2-565 


SM6A-41-1-1 


Table 2-22, T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. 
28 


Ch. Code 
51A8 


Time Slots 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 
T/M Ch. No. Ch. Code Time Slots 


29 51A9 43 5547 
171 5675 
299 5803 
427 5931 
555 ©6059 
683 6187 
811 6315 
939 

1067 
1195 
1323 
1451 
1579 
1707 
1835 
1963 
2091 
2219 
2347 
2475 
2603 
2731 
2859 
2987 
3115 
3243 
3371 
3499 
3627 
3755 
3883 
4011 
4139 
4267 
4395 
4523 
4651 
4779 
4907 
5035 
5163 
5291 
5419 


2-567 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch, No. Ch. Code Time Slots 


30 51A10 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch, No. 


31 


Ch. Code 


51A11 


51 
179 
307 
435 
563 
691 
819 
947 

1075 
1203 
1331 
1459 
1587 
1715 
1843 
1971 
2099 
2227 
2355 
2483 
2611 
2739 
2867 
2995 
3123 
3251 
3379 
3507 
3635 
3763 
3891 
4019 
4147 
4275 
4403 
4531 
4659 
4787 
4915 
5043 
5171 
5299 
5427 


5555 
5683 
5811 
5939 
6067 
6195 
6323 


Time Slots 


2-569 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch, No. Ch, Code Time Slots 


32 51A12 


2-570 


SM6A-41-1-1 


@ Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


33 51A13 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Time Slots 
34 


2-572 


SM6A-41-1-1 


® Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


35 51A15 


2-573 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 
36 51A16 


2-574 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. 


37 


Ch. Code 


51A17 


19 
207 
335 
463 
591 
719 
847 
975 

1103 
1231 
1359 
1487 
1615 
1743 
1871 
1999 
2127 
2255 
2383 
2511 
2639 
2767 
2895 
3023 
3151 
3279 
3407 
3535 
3663 
3791 
3919 
4047 
4175 
4303 
4431 
4559 
4687 
4815 
4943 
5071 
5199 
5327 
5455 


5583 
S711 
5839 
5967 
6095 
6223 
6351 


Time Slots 


2-575 


2-576 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. 


38 


Ch. Code 


51A18 


83 
211 
339 
467 
595 
723 
851 
979 

1107 
1235 
1363 
1491 
1619 
1747 
1875 
2003 
2131 
2259 
2387 
2515 
2643 
2771 
2899 
3027 
3155 
3283 
3411 
3539 
3667 
3795 
3923 
4051 
4179 
4307 
4435 
4563 
4691 
4819 
4947 
5075 
5203 
5331 
5459 


5587 
5715 
5843 
5971 
6099 
6227 
6355 


Time Slots 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


39 51A19 


2-577 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


40 51A20 


2-578 


SM6A-41-1-1 


® Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


41 51A21 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


42 51A22 


2-580 


SM6A-41-1-1 


@ Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


43 51A23 


2-581 


2-582 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. 


44 


Ch. Code 


51A24 


ait 

239 

367 

495 

623 

751 

879 
1007 
1135 
1263 
1391 
1519 
1647 
1775 
1903 
2031 
2159 
2287 
2415 
2543 
2671 
2799 
2927 
3055 
3183 
3311 
3439 
3567 
3695 
3823 
3951 
4079 
4207 
4335 
4463 
4591 
4719 
4847 
4975 
5103 
5231 
5359 
5487 
5615 


5743 
5871 
5999 
6127 
6255 
6383 


Time Slots 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


45 51A25 


2-583 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


46 11A1 5) 


47 11A2 13 


48 11A3 ar 


49 11A4 21 


2-584 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


51 11A6 


2-585 


4 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. 


55 


56 11A11 
57 11A12 
58 11A13 


2-586 


3897 
4537 
5177 
5817 


58 
698 
1338 
1978 
2618 
3258 
3898 
4538 
5178 
5818 


61 
701 
1341 
1981 
2621 
3261 
3901 
4541 
5181 
5821 


69 
709 
1349 
1989 
2629 


Time Slots 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code 
59 11A14 
60 11A15 
61 11A16 
62 11A17 


77 
717 
1357 
1997 
2637 
3277 
3917 
4557 
5197 
5837 


81 
721 
1361 
2001 
2641 
3281 
3921 
4561 
5201 
5841 


85 
725 
1365 
2005 
2645 
3285 
3925 
4565 
5205 
5845 


89 
729 
1369 
2009 
2649 
3289 
3929 
4569 
5209 
5849 


Time Slots 


2-587 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


63 11A18 


2-588 


SM6A-41-1-1 


8 Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


67 11A22 aaT 


2-589 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch, No. 


ca 


2p 


73 


74 


2-590 


SM6A-41-1-1 


Ch. Code 


11A26 


11A27 


11A28 


11A29 


133 

773 
1413 
2053 
2693 
3333 
3973 
4613 
5253 
5893 


141 

781 
1421 
2061 
2701 
3341 
3981 
4621 
5261 
5901 


145 

785 
1425 
2065 
2705 
3345 
3985 
4625 
5265 
5905 


149 

789 
1429 
2069 
2709 
3349 
3989 
4629 
5269 
5909 


SM6A-41-1-1 


S Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch, No. Ch. Code Time Slots 


15 11A30 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


79 11A34 181 
821 
1461 
2101 
2741 
3381 
4021 
4661 
5301 
5941 


80 11A35 185 
825 
1465 
2105 
2745 
3385 
4025 
4665 
5305 
5945 


81 11A36° 186 
826 

1466 

2106 

2746 

3386 

4026 

4666 

5306 

5946 

82 11A37 189 
829 

1469 

2109 


2-592 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


83 11A38 


2-593 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


87 11A42 


2-594 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch, No. 


91 


92 


93 


94 


Ch, Code 


11A46 


11A47 


11A48 


11A49 


241 

881 
1521 
2161 
2801 
3441 
4081 
4721 
5361 
6001 


245 

885 
1525 
2165 
2805 
3445 
4085 
4725 
5365 
6005 


249 

889 
1529 
2169 
2809 
3449 
4089 
4729 
5369 
6009 


250 

890 
1530 
2170 
2810 
3450 
4090 
4730 
5370 
6010 


Time Slots 


2-595 


SM6A-41-1-1 


Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


95 11A50 


SM6A-41-1-1 


© Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


99 11A54 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


103 11A58 


2-598 
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@ Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


107 11A62 


2-599 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 
T/M Ch. No. Ch. Code Time Slots 


111 11A66 341 
981 

1621 

2261 

2901 

3541 

4181 

4821 

5461 

6101 


112 11A67 345 
985 
1625 

2265 

2905 

3545 

4185 

4825 

9465 

6105 


113 11A68. 349 
989 

1629 

2269 

2909 

3549 

4189 

4829 

5469 

6109 


114 11A69 357 
997 

1637 

2277 

2917 

3557 

4197 

4837 

5477 

6117 


2-600 
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@ Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


115 11A70 


11A72 


2-601 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


119 11A74 378 
1018 
1658 
2298 
2938 
3578 
4218 
4858 
5498 
6138 


120 11A75 381 
1021 
1661 

2301 

2941 

3581 

4221 

4861 

5501 

6141 


121 11A76 389 
, 1029 

1669 

2309 

2949 

3589 

4229 

4869 

5509 

6149 


122 11A77 397 
1037 
1677 
2317 
2957 
3597 
4237 
4877 
5517 
6157 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


123 11A78 


2-603 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


127 11A82 429 


128 11A83 433 


129 11A84 | 437 


130 11A85 441 


2-604 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch, No. Ch. Code Time Slots 


131 11A86 


2-605 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


135 135 465 
1105 
1745 
2385 
3025 
3665 
4305 
4945 
5585 
6225 


136 11A91 469 
1109 
1749 
2389 
3029 
3669 
4309 
4949 
5589 
6229 


137 11A92 - 473 
1113 
1753 
2393 
3033 
3673 
4313 
4953 
9593 
6233 


138 11A93 477 
LiLT 


2-606 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Time Slots 


139 


2-607 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


143 11A98 505 
1145 
1785 
2425 
3065 
3705 
4345 
4985 
5625 
6265 


144 11A99 506 
, 1146 
1786 

2426 

3066 

3706 

4346 

4986 

5626 

6266 


145 11A100 509 
1149 
1789 
2429 
3069 
3709 
4349 
4989 
5629 
6269 


146 11A101 517 
1157 
1797 
2437 
3077 
3717 
4357 
4997 
5637 
6277 


2-608 
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2 Table 2-22. T/M Time Slot Data (Analog) (Cont) 
T/M Ch. No. Ch. Code Time Slots 


147 11A102 525 
1165 
1805 
2445 
3085 
3725 
4365 
5005 
5645 
6285 


148 11A103 529 

1169 

1809 

2449 

3089 

3729 

4369 

& 3009 
5649 

6289 


149 11A104 533 
: 1173 

1813 

2453 

3093 

3733 

4373 

5013 

5653 

6293 


150 11A105 537 
i By 
1817 
2457 
3097 
3737 
4377 
5017 


* 5657 


6297 


2-609 
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Table 2-22, T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


151 11A106 


11A107 


11A108 


11A109 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


155 11A110 


11A111 


11A113 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


159 11A114 


11A115 


11A116 


11A117 
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@ Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


163 11A118 


11A119 


11A120 


11A121 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slots 


167 11A122 


11A123 


11A124 


11A125 


2-614 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/MCh. No. Ch. Code Time Slot T/MCh.No. Ch. Code Time Slot 


tpl 


2-615 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/MCh. No. Ch. Code Time Slot T/MCh. No. Ch. Code Time Slot 


215 10A45 10A67 
216 10A46 10A68 
10A47 10A69 
10A48 10A70 
10A49 10A71 
10A50 10A72 
10A51 10A73 
10A52 10A74 
10A53 10A75 


10A54 10A76 


10A55 10A77 
10A56 ! 10A78 
10A57 10A79 
10A58 10A80 
10A59 10A81 
10A60 10A82 
10A61 10A83 
10A62 10A84 
10A63 10A85 
10A64 10A86 


10A65 10A87 


10A66 10A88 


2-616 


SM6A-41-1-1 


@ Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/M Ch. No. Ch. Code Time Slot T/MCh.No. Ch. Code Time Slot 


10AL11 
10AL12 
10AL13 
10AL14 
10AL15 
10AL16 
10AL17 
10AL18 
10AL19 
10AL20 
10AL21 
10A100_ . 10AL22 
10AL1 10AL23 
10AL2 10AL24 
10AL3 10AL25 
10AL4 10AL26 
10AL5 10AL27 
10AL6 10AL28 
10AL7 10AL29 
10AL8 995 10AL30 
10AL9 1123 10AL31 


10AL10 1251 10AL32 
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Table 2-22. T/M Time Slot Data (Analog) (Cont) 


T/MCh. No. Ch. Code Time Slot T/M Ch. No. Ch. Code Time Slot 


303 10AL33 4195 312 10AL42 5347 
304 10AL34 4323 313 10AL43 5475 
305 10AL35 4451 10AL44 5603 
306 10AL36 4579 10AL45 5731 
307 10AL37 4707 10AL46 5859 
308 10AL38 4835 10AL47 5987 
309 10AL39 4963 10AL48 6115 
310 10AL40 5091 10AL49 6243 


311 10AL41 5219 10AL50 6371 
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Table 2-23. T/M Time Slot Data (Bi-level) 


Time Slots 


2889 
2921 
2953 
2985 
3017 
3049 
3081 
3113 
3145 
3177 
3209 
3241 
3273 
3305 
3337 
3369 
3401 
3433 
3465 
3497 
3529 
3561 
3593 
3625 
3657 
3689 
3721 
3753 
3785 
3817 
3849 
3881 
3913 
3945 
3977 
4009 
4041 
4073 
4105 
4137 
4169 
4201 
4233 


4265 
4297 
4329 
4361 
4393 
4425 
4457 
4489 
4521 
4553 
4585 
4617 
4649 
4681 
4713 
4745 
4777 
4809 
4841 
4873 
4905 
4937 
4969 
5001 
5033 
5065 
5097 
5129 
5161 
5193 


5225. 


5257 
5289 
5321 
5353 
5385 
5417 
5449 
5481 
5513 
5545 
5577 
5609 


2-619 
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Table 2-23. T/M Time Slot Data (Bi-level) (Cont) 


Group Ch. Code 


02 22D 


2-620 


10 
42 
74 
106 
138 
170 
202 
234 
266 
298 
330 
362 
394 
426 
458 
490 
522 
554 
586 
618 
650 
682 
714 
746 
778 
810 
842 
874 
906 
938 
970 
1002 
1034 
1066 
1098 
1130 
1162 
1194 
1226 
1258 
1418 
1450 
1482 


1514 
1546 
1578 
1610 
1642 
1674 
1706 
1738 
1770 
1802 
1834 
1866 
1898 
1930 
1962 
1994 
2026 
2058 
2090 
2122 
2154 
2186 
2218 
2250 
2282 
2314 
2346 
2378 
2410 
2442 
2474 
2506 
2538 
2570 
2602 
2634 
2666 
2698 
2730 
2762 
2794 
2826 
2858 


Time Slots 
2890 4266 
2922 4298 
2954 4330 
2986 4362 
3018 4394 
3050 4426 
3082 4458 
3114 4490 
3146 4522 
3178 4554 
3210 4586 
3242 4618 
3274 4650 
3306 4682 
3338 4714 
3370 4746 
3402 4778 
3434 4810 
3466 4842 
3498 4874 
3530 4906 
3562 4938 
3594 4970 
3626 5002 
3658 5034 
3690 5066 
3722 5098 
3754 5130 
3786 5162 
3818 5194 
3850 5226 
3882 5258 
3914 5290 
3946 5322 
3978 5354 
4010 5386 
4042 5418 
4074. 5450 
4106 5482 
4138 5514 
4170 5546 
4202 5578 
4234 5610 


5642 
0674 
5706 
5738 
5770 
5802 
5834 
5866 
5898 
5930 
5962 
5994 
6026 
6058 
6090 
6122 
6154 
6186 
6218 
6250 
6282 
6314 
6346 
6378 
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Table 2-23. T/M Time Slot Data (Bi-level) (Cont) 


Ch. Code Time Slots 


01D 


2-621 


2-622 


04 
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Table 2-23. T/M Time Slot Data (Bi-level) (Cont) 


51D 


98 
226 
354 
482 
610 
738 
866 
994 

1122 
1250 
1378 
1506 
1634 
1762 
1890 
2018 
2146 
2274 
2402 
2530 
2658 
2786 
2914 
3042 
3170 
3298 
3426 
3554 
3682 
3810 
3938 
4066 
4194 
4322 
4450 
4578 


5602 
5730 
5858 
5986 
6114 
6242 
6370 


Time Slots 


SM6A-41-1-1 


Table 2-23. T/M Time Slot Data (Bi-level) (Cont) 


Ch. Code Time Slots 


11D1 
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Table 2-23. T/M Time Slot Data (Bi-level) (Cont) 


Group Ch. Code Time Slots 


09 11D2 193 
833 

1473 

2113 

2753 

3393 

4033 

4673 

5313 

5953 


10 11D2 194 
834 

1474 

2114 

2754 

3394 

4034 

4674 

5314 

5954 


11 11D2 . 195 
835 

1475 

2115 

2755 

3395 

4035 

4675 

5315 

9955 


12 11D3 321 
961 

1601 

2241 

2881 
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Table 2-23. T/M Time Slot Data (Bi-level) (Cont) 


Ch. Code Time Slots 


11D4 


2-625 
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Table 2-23. T/M Time Slot Data (Bi-level) (Cont) 


Group Ch. Code Time Slots 


17 11D8 450 
1090 
1730 
2370 
3010 
3650 
4290 
4930 
5570 
6210 


18 11D9 451 
1091 
1731 

2371 

3011 

3651 

4291 

4931 

5571 

6211 


19 11D 10. 452 
1092 
1732 
2372 ( 
3012 
3652 
4292 
4932 
5572 
6212 


20 11D11 577 
1217 
1857 
2497 
3137 
3777 
4417 
5057 
5697 
6337 
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Table 2-23. T/M Time Slot Data (Bi-level) (Cont) 


Ch, Code Time Slots 


11D12 


2-627 
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Table 2-23. T/M Time Slot Data (Bi-level) (Cont) 


Group Ch. Code Time Slots 


25 11D16 119 
759 

1399 

2039 

2679 

3319 

3959 

4599 

5239 

5879 


26 11D17 123 
763 
1403 

2043 

2683 

3323 

3963 

4603 

5243 

5883 


27 11D18 © 127 
767 
1407 
2047 
2687 
3327 
3967 
4607 
5247 
5887 


28 11D19 247 
887 
1527 
2167 
2807 
3447 
4087 
4727 
5367 
6007 


2-628 
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e Table 2-23. T/M Time Slot Data (Bi-level) (Cont) 


Ch. Code Time Slots 


11D20 
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Table 2-23. T/M Time Slot Data (Bi-level) (Cont) 


Group Ch. Code Time Slots 


33 11D24 383 
1023 
1663 
2303 
2943 
3583 
4223 
4863 
5503 
6143 


34 11D25 508 
1143 
1783 
2423 
3063 
3703 
4343 
4983 
5623 
6263 


35 11D26 . 507 
1147 
1787 
2427 
3067 
3707 
4347 
4987 
5627 
6267 


36 11D27 511 
1151 
1791 
2431 
3071 
3711 
4351 
4991 
5631 
6271 


2-630 
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® Table 2-23. T/M Time Slot Data (Bi-level) (Cont) 


Group Ch. Code Time Slots 


11D28 
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Table 2-24. Analog Channel - Low Data Rate 


Test Channel T/M Time Test Channel T/M Time 
Item Code Channel Slot Item Code Channel Slot 


1 10A1 171 5 22 10/11A20 120 40 


10/11A1 46 6 23 10A21 191 45 


10/A3 173 7 24 10/11A26 71 46 


10/11A2 47 8 25 10A23 193 47 


10/11A4 49 14 26 10/11A27 72 48 


6 10A6 176 . 15 27 10/11A29 74 54 


10AL14 28 10A26 55 


10A7 29 10AL14 56 


10/11A6 51 18 30 10A27 197 57 


10 10A9 179 19 31 10/11A31 76 58 


10/11A7 02 20 32 10A29 199 59 


12 10A11 181 25 33 10/11A32 77 60 


10/11A13 58 26 34 10A31 201 65 


14 10A13 183 27 35 10/11A38 83 66 


10/11A14 59 28 36 10A33 203 67 


10/11A16 61 34 37 10/11A39 84 68 


17 10A16 186 35 38 10/11A41 86 74 


39 10A36 


10AL9 75 


10A17 40 10AL19 76 


10/11A18 188 38 41 10A37 207 77 


10A19 189 39 42 10/11A43 88 78 
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Table 2-24. Analog Channel - Low Data Rate (Cont) 


Test Channel T/M Time Test Channel T/M Time 
Item Code Channel Slot Item Code Channel Slot 
43 10A39 209 79 64 10/11A68 112 118 


44 10/11A45 90 80 65 10A59 229 119 


45 10A41 211 85 66 10/11A70 114 120 


46 10/11A51 96 86 67 10A61 231 125 


47 10/11A52 213 87 68 10/11A76 121 126 
48 10/11A54 97 88 69 10A63 233 127 
49 10A46 99 94 70 10/11A77 122 128 


50 10AL24 216 95 71 10/11A79 124 134 


o1 10AL24 96 


72 10A66 


52 10A47 217 97 73 10AL34 304 136 


53 10/11A56 101 98 74 10A67 237 137 


54 10A49 219 99 75 10/11A81 


55 10/11A57 102 100 76 10A69 239 139 


56 10A51 221 105 77 10/11A82 127 140 


57 10/11A63 108 106 78 10A71 241 C(t; 145 


58 10A53 223 107 79 10/11A88 133 146 


59 10/11A64 109 108 80 10A73 243 147 


60 10/11A66 110 114 81 10/11A89 134 148 


61 10A56 226 115 82 10/11A91 136 154 


62 10AL29 83 


10A76 


63 10A57 84 10AL39 


2-633 


Test 
Item 


85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 


97 


2-634 
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Table 2-24. Analog Channel - Low Data Rate (Cont) 


Channel 
Code 


10A77 
10/11A93 
10A79 
10/11A95 
10A81 
10/11A101 
10A83 
10/11A102 
10/11A104 
10A86 
10AL44 
10A87 


10/11A106 


T/M 


Channel 


247 
138 
249 
140 
251 
146 
253 
147 


149 


Time 
Slot 


Test 
Item 


Channel 
Code 


10/11A107 
10A91 
10/11A13 
10A93 
10/11A114 
10/11A116 
10A96 
10AL49 
10A97 
10/11A118 
10A99 


10/11A120 


T/M 
Channel 


Time 
Slot 
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Table 2-25. Digital Channel - Low Data Rate 


Test Channel Group Time Test Channel Group Time 
Item Code Number Slot Item Code Number Slot 


10/11D3 12 21 11/51Ds 49 
10/11D4 13 22 50 
10/11D15 24 23 51 
10/11D16 25 24 52 
10/11D5 14 41 53 
10/11D17 26 42 11/51Ds 69 
10/11D18 a7 43 70 
10/11D6 19 61 71 
10/11D7 16 62 72 
10/11D19 28 63 73 
10/11D8 17 81 11/51Ds 89 
10/11D20 29 82 90 
10/11D21 30 83 91 
10/11D1 05 101 92 
10/11D1 06 102 93 
10/11D1 07 103 11/51Ds 109 
10/11D1 08 104 110 
10/11D9 18 121 i 
10/11D10 19 122 112 
10/11D22 31 123 113 
10/11D23 32 124 11/51Ds 12S 
10/11D11 20. 141 130 
10/11D24 33 142 131 
10/11D25 34 143 132 
10/11D12 21 133 
10/11D13 22 11/51Ds 149 
10/11D26 35 150 
10/11D14 23 151 
10/11D27 36 152 
10/11D28 37 153 
11/51Ds Not 11/51Ds 169 
Appli- 170 

cable 171 

172 

173 

11/51Ds 189 

190 

11/51Ds 191 
192 

193 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


DOD bd bd bd 
oP OO De 


NO hw DD pb 
© oO -1 


ce 
—_ © 
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2-171. T/M SYSTEM SELF-TEST PROCEDURE, 


2-172. Table 2-26 lists the self-test procedures for the telemetry sub- 
system. PCM/IFTS fault display panel (30A1A1) and power supply (30A2A12) 
contain all the indicators used for this procedure. 


2-173. DRC TEST PROCEDURE, 


2-174. Functional testing of all channels in the DRC cabinet is conducted as 
follows: 


a. Check to see that the primary power cables to the cabinet are con- 
nected and the main disconnect switch is "on", 


b. Check the DRC tester panel (see figure 2-138), set the test-normal 
switch to "NORMAL", and set the channel control and test signal control 
switches to "AUTO", 


c. On the power control panel, set circuit breaker CB-1 to "on", and 
observe that the three phase indicator lights glow. When d-c power is dis- 
tributed to all channels, as indicated by the lighting of the DRC D-C POWER 
indicator light, turn the 400 cps toggle switch S-1 to "ON". Observe the light- 
ing of the 400 cps indicator light. 


d. Check the fuse panel of each channel. Replace any blown fuses, as 
indicated by the glowing of the fuse indicator lights. 


e. Turn the test-normal switch on the tester panel to "TEST", Press the 
STOP, GENERAL RESET, and START pushbutton switches in that order. The 
tester will automatically cycle the 38 test signals through all the channels in 
turn, beginning with test signal no. one and channel no. one, If there are no 
error stoppages, the functional testing may be considered satisfactorily com- 
pleted. The tester will automatically stop when the 38th test signal is sep ee 
to the last channel in the cabinet. 


f. Turn the test-normal switch to "NORMAL", de-activating the tester 
in the cabinet circuitry. 


2-175. If an error stop occurs during the automatic channel - automatic 
test signal (AC-ATS) mode of testing, proceed as follows: 


a. Record the channel number, test signal number, and the sine and cosine 
error meter readings at the point of stoppage. 
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eo b. Resume the AC-ATS mode by pressing the START pushbutton and con- 
tinue the test until all channels have been tested. Record the data, listed in 
step a., for any subsequent error stoppages. 


c. To insure that the error stop(s) were not caused by the presence of power 
line transient(s), after the AC-ATS testing is completed, set the channel control 
switch to "MAN", select the apparent faulty channel(s) and perform the manual 
channel - automatic test signed (MC-ATS) mode of testing by pressing the 
START switch. If the error stops do not repeat, the presence of transient(s) may 
be inferred and the functional testing is satisfactory. If the stop(s) do repeat, 
refer to Section I, Trouble Analysis. 


2-637 


Table 2-26. T/M Self-Test 


8E9-Z 


No-Go Display Test Description Trouble Source Remedy 


PCM/IFTS Fault Display Panel 30A1A1 


A6-E01 lights. In-flight test PCM unit 1, module Replace PCM unit 1 
A6 (low level amplifier) 


A19-B01 lights. In-flight test PCM unit 1, module Replace PCM unit 1 
A19 (high speed gates 
and calibrator) 


A20-C01 lights. In-flight test PCM unit 1, module Replace PCM unit 1 
: A20 (coder, analog to 
digital converter, and 
sample and hold) 


A4-D01 lights. In-flight test PCM unit 2, module Replace PCM unit 2 
A4 (digital multiplexer 
gate) 


A5-D02 lights In-flight test PCM unit 2, module Replace PCM unit 2 
A5 (digital multiplexer 
gate) 


A6-D03 lights. In-flight test PCM unit 2, module A6 Replace PCM unit 2 
(digital multiplexer gate) 


A7-D04 lights. In-flight test PCM unit 2, module A7 Replace PCM unit 2 
(digital multiplexer gate) 


A8-D05 lights. In-flight test PCM unit 2, module A8 Replace PCM unit 2 
(digital multiplexer gate) 


T-T-TP-VONS 


6€9-Z 


No-Go Display 


A9-D06 lights. 


A11-P015 lights. 


A12-G01 lights. 


A14-G02 lights. 


A16-G03 lights. 


A17-G04 lights. 


A18-G05 lights. 


A19-G06 lights. 


Table 2-26. T/M Self-Test (Cont) 


Test Description 


In-flight test 


In-flight test 


In-flight test 


In-flight test 


In-flight test. 


In-flight test 


In-flight test 


In-flight test 


Trouble Source 


PCM unit 2, module A9 
(digital multiplexer gate) 


PCM unit 2, module All 
(date transfer driver) 


PCM unit 2, module A12 
(output register with 
drivers) 


PCM unit 2, module A14 
(programmer control 
driver type-1) 


PCM unit 2, module A16 
(programmer control 
driver type-2) 


PCM unit 2, module A17 
(programmer control 
driver type-3) 


PCM unit 2, module A18 
(programmer counter 
matrix) 


PCM unit 2, module A19 
(programmer counter 
matrix) 


Remedy 


Replace PCM unit 2 
Replace PCM unit 2 


Replace PCM unit 2 


Replace PCM unit 2 


Replace PCM unit 2 


Replace PCM unit 2 


Replace PCM unit 2 


Replace PCM unit 2 
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No-Go Display 


A20-N01 lights. 


Deficient voltage 
at 30A2A12M1 


Deficient voltage 
at 30A2A12M2 


Deficient voltage 
at 30A2A12M3 


Table 2-26. T/M Self-Test (Cont) 


Test Description 


In-flight test 


20-volt power 
supply monitor 


20-volt power 
supply monitor 


20-volt power 
supply monitor 


20-volt power 
supply monitor 


20-volt power 
supply monitor 


6-volt power 
supply monitor 
6-volt power 


supply monitor 


6-volt power 
supply monitor 


Trouble Source 


PCM unit 2, module A20 
(power supply) 


Power Supply 30A2A12 


1. 30A2A12 R1 needs 
adjusting. 


2. Current is 
excessive. 


3. Power supply 
fails. 


1. 30A2A12 needs 
adjusting. 


2. Current is 
excessive. 


3. Power supply 
fails. 


1. Internal control in 
the power supply needs 
adjusting. 


2. Current is excessive. 


3. Power supply fails. 


Remedy 


Replace PCM unit 2 


1. Adjust R1 for 20 volts 


2. Remove power, then 
reapply it 


3. Replace power supply 
1. Adjust R2 for 20 volts 
2. Remove power, then 


reapply it 


3. Replace power supply 


1, Adjust internal control 


2, Remove power, then 
reapply it 


3. Replace power supply 
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Figure 2-138. DRC Tester Panel 
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SECTION III 
TROUBLE ANALYSIS 
3-1. GENERAL. 


3-2. The AMS is designed for rapid detection and replacement of malfunctioning 
subassemblies. The majority of the equipment malfunctions are isolated to an 
area, channel, or subassembly when the tests in Section II are performed. 


3-3. Included in this section are tables of possible and experienced malfunctions 
and malfunctions that may be inserted in the simulator operation. 


3-4. TROUBLE ANALYSIS. 


3-5. Before performing any system analysis involving the test program of the 
malfunctioning system, a quick check of the meter indications and switch positions 
along with their IOS counterparts should be made. Computer call-outs of the 
associated DCE device channels should also be made if any of the above indications 
are incorrect. The result of this check could be that the problem is peripheral 
rather than computer. 


3-6. If the above check does not readily reveal the problem, then the general 
approach in trouble analysis of the AMS is to run the test program for the partic- 
ular subsystem or area, note the malfunctioning channel and, with the aid of the 
drawings in Section VIII, trace back through the channel circuitry until the mal- 
functioning unit is found. 


3-7. The table of possible and/or experienced malfunctions is included and con- 
tains the symptom(s), cause(s), and remedy for each. The trouble is usually 
isolated to a printed circuit board, plug-in module, or subassembly which in most 
cases is replaceable. 


3-8. The trouble analysis given in this section are typical analyzing methods and 
are to be used as guides for analyzing the various types of circuits in the AMS. 
The trouble analysis are grouped according to subsystem or subassembly. : 


3-9. When the cause of a trouble is suspected in other external units or sub- 
systems, no attempt is made to isolate the malfunctioning component within that 
unit or subsyStem. Instead, refer to the proper test routine in Section I and the 
trouble analysis chart for that unit or subsystem. 


3-10. DCE TROUBLE ANALYSIS. 


3-11. The following paragraphs contain information that will aid maintenance 
personnel in analyzing and correcting a trouble in the DCE. This information 
serves to isolate a trouble to a specific plug-in or assembly which is replaceable. 
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3-12. The DCE may be divided into three major sections; the control unit, input 
devices, and output devices. An input device receives analog or discrete informa- 
tion from an AMS subsystem, translates it to digital words, and transmits it to the 
computer(s). An output device receives digital words from the computer(s), trans- 
lates them to analog or discrete signals, and transmits the information to an AMS 
subsystem. The flow of information between the computer(s) and the input/output 
devices is directed via the control unit. The information that is transferred be- 
tween the computer(s) and the control unit is sent via a fully buffered channel in 
the computer. 


3-13. INPUT/OUTPUT DEVICES. Except for data handling characteristics, most 
input/output devices in the DCE operate in a similar manner, therefore, a detailed 
procedure for each device would be repetitious. Most devices have a control sec- 
tion, and an address and range register. These procedures will describe trouble 
analysis in terms of a typical DCE device. For information concerning a specific 
device, refer to supporting tables and diagrams in this section, and the detailed 

- description of each device that appears in Section I. Tables 3-1 and 3-2 list the 
control signals for an input device and output device respectively. Table 3-3 lists 
- the data characteristics for the input/output devices. 


3-14. CONTROL UNIT. A detailed description of the control unit is contained in 
‘Section I. Figure 3-1 is a block diagram of the control unit arranged by the circuit 
groups found on the master drawings. The master drawing number is contained 
within each block to provide a cross-reference to the detailed logic shown on the 
master drawings. The flow chart for the sequencer is shown in figure 3-2. Table 
3-4 lists the control signals for the control unit. 


3-15. For some types of trouble analysis, or for performing preventive main- 
tenance, it may be desirable to use the control unit simulator. This device pro- 
vides a method of operating an input/output device without the use of the computers 
or the control unit. Paragraph 3-27 of this section contains the procedures for 
using this device. 


3-16. COMPUTER PRINTOUTS AND MASTER DRAWINGS. Each device is com- 
posed mainly of digital logic circuit elements that are interconnected to accom- 
plish a particular function. The circuit formations are delineated by the computer 
printouts and master drawings. The logic elements utilized in the DCE appear in 
the master drawings. To assist in signal tracing between logic elements, five lists 
are provided for each DCE device. Each list is in tabular form and contains some 
group(s) of information that is found on another list, thus providing cross-refer- 
ence information between lists. The lists provided and their use in signal tracing 
is described in the paragraphs that follow. 
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Mnemonic 
Name 


DIS 


Table 3-1. Control Signals for Input Devices 


Full 
Name 


Device Inhibit 
Signal 


Device Read 
Address 


Device Read 
Range 


Device Start 
Enable 


Device Drop 
In 


Function 


False State (-6V) activates de- 
vice upon command from Con- 
trol Unit 


Pulse from Control Unit that 
gates first data word to 
Address Register of device 


Pulse from Control Unit 
that gates second data word 
to Range Register of device 


a. Initiates transfer of first 
information word from 
Data Register, of device to FBC 


b. Steps Address and Range 
Register for first time 


Device informs Control Unit 
that data word is being trans- 
ferred 


Characteristics 


Remains at minus 6 volts 
until iteration cycle of de- 
vice is complete 


Two-microsecond pulse 


Two-microsecond pulse 


Two-microsecond pulse. 
Initiates data cycle (see 
DDD) 


Two-microsecond pulse. 
First pulse initiated by 
receipt of DSE. Succeeding 
pulses initiated by receipt 
of DWN 
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Table 3-1. Control Signals for Input Devices (Cont) 


Full 
Name 


Mnemonic 
Name 


Function Characteristics 


DWN Device Next a. Control Unit requests next Two-microsecond pulse 
Word word from device device receives DWN and 
produces DDD provided DOS 


b. Address and Range Registers i, not present 


are stepped one position 


DOS Device Output Inhibits further transfer of Two-microsecond pulse pro- 
Stop data when FBC requests an duced by device to inform 
additional word and one or Control Unit that data trans- 
both of the following con- fer is complete 

ditions exist: 


a. Address count has been 
exhausted 


b. Range count equals zero 
(RO) 
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Name 
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Table 3-2. Control Signals for Output Devices 


Full 
Name 


Device Inhibit 
Signal 


Device Read 
Address 


Device Read 
Range 


Device Start 
Enable 


Device Next 
Word 


Device Read 
Word 


Device Output 
Stop 


Function 


a. False State (-6V) activates 


device upon command from 
Control Unit 


b. Notifies computers that 
device is busy 


Pulse from Control Unit that 
gates first data word to 
Address Register of device 


Pulse from Control Unit that 
gates second data word to 
Range Register of device 


Initiates transfer of first 
information word from FBC 
to data register of output 
device 


Device informs Control Unit 


that word has been transferred 


Control Unit requests device 
to transfer word 


Inhibits further transfer of 
data 


Characteristics 


Remains at minus 6 volts 
until iteration cycle of de- 
vice is complete 


Two-microsecond pulse 


Two-microsecond pulse 


Two-microsecond pulse. 
Initiates data cycle (see 
DNW) 


Two-microsecond pulse. 
First pulse initiated by 
receipt of DSE. Succeeding 
Pulses generated by DNW 


Two-microsecond pulse 
Device produces DNW pro- 
vided DOS is not present 


Two-microsecond pulse 
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Device 


‘D/A 


Signal 
Name 


Signal Out D/A 


Signal Out D/A 
Fast 


Signal In A/D 


Bit Number 


Data In 


Table 3-3. I/O Data Characteristics 


Function 


Provides analog output accord- 
ing to bit configuration of com- 
puter word (24 bits rounded 

off to 12 bits) 


Provides analog output accord- 
ing to bit configuration of com- 
puter word (24 bits truncated to 
10 bits) 


Provides a 12 bit binary word 
(including sign bit) to the com- 
puter. The bit configuration 
expresses the voltage applied 
to the input 


AMS input to device 


Input to Computer 


Characteristics 


Voltage Range: minus 
10 volts to plus 10 volts 
Resolution: 5 millivolts 
Time Constant: 45 
milliseconds 


Voltage Range: minus 

10 volts to plus 10 volts 
Resolution: 20 millivolts 
Time Constant: normally 
a few microseconds, 
depending on external 
capacitance 


Range: minus 10 to plus 
10 volts 


Resolution: 4.88 millivolts 


per step 


Binary Zero: minus 6 
volts or open 
Binary One: zero volts 


Binary Zero: zero volts 
Binary One: minus 6 volts 
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Device 


DBIM 


DWO (D) 


DWOR 


Table 3-3. I/O Data Characteristics (Cont) 


Signal 
Name 


Digital Bit Input 
Memory 

Data In 
In-Switch Word 
Bit 


Data In 


Digital Bit 
Output 


Digital Word 
Output (Direct) 


Digital word 
Output Relay 


Function 


AMS input to device, sets 
flip-flop to store result of 
momentary action 


Input to computer 


AMS input to device. Senses 
voltage level present at switch 
contacts, logic elements, etc 


24 bit binary word applied as 
input to the computer 


Least significant bit of com- 
puter word controls relay that 
operates a form C contact 


Stores 24 bit computer word 
for distribution to AMS 


Computer word controls a 
group of 24 relays. Each relay 
operates a form C contact 


Characteristics 


Same as DBI. Flip-flop 
is reset when computer 
transfers information 


Binary Zero: minus 6 volts 
or open 
Binary One: zero volts 


Binary Zero: zero volts 
Binary One: minus 6 volts 
or open 


Binary Zero: de-energizes 
relay 
Binary One: energizes relay 


Binary Zero: zero volts 
Binary One: minus 6 volts 


Binary Zero: de-energizes 
relay 
Binary One: energizes relay 
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Figure 3-1, DCE Control Unit Block Diagram 
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Figure 3-2. DCE Sequence Flow Diagram 
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Mnemonic 
Name 


IORG 


Table 3-4. Control Unit Signal Descriptions 


Full 
Name 


Input-Output Re- 
quest signal 


Fully Buffered 
Channel Output 
Mode 


Fully Buffered 
Channel Input 
Mode 


Fully Buffered 
Channel Busy 


Computer 


Function 


Transfers a word from FBC 


a. Set at C1, C11 or C14 of 
sequencer cycle 


b. Reset at trailing edge of 
TTOG 


Generates FNW in the control 
unit for transmission to the 
computer 


Generates FDD in the control 
unit for transmission to the 
computer 


Generates FRBFA in the con- 
trol unit to indicate that data 
is being loaded in the FBC 
data register 


Indicates which computer is 
addressing the DCE 


Characteristics 


Negative level 


A negative level which re- 
mains at minus 6 volts as 
long as the FBC remains in 
the output mode 


A negative level which re- 
mains at minus 6 volts as 
long as the FBC remains 
in the input mode 


A negative pulse, approxi- 
mately 7 microseconds wide. 
Trailing edge generates 
FRBFA 


A negative level which re- 
mains at minus 6 volts as 
long as the computer is 
communicating with the I/O 
device 
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Mnemonic 
Name 


FEN 


RBLG 


RRSG 


TTOG 


FES 


FEN-1 


Table 3-4. Control Unit Signal Descriptions (Cont) 


Full 
Name 


Fully Buffered 
Channel Enabled 


Register Being 
Loaded 


Ready Reset 
Signal 


Transfer to 
output 


Fully Buffered 
Channel External 
Stop 


Fully Buffered 
Channel Enable 
(Inverted) 


Function _ 


Enables the FBC for operation 


Control pulse from the com- 
puter which inhibits the control 
unit when the FBC is being 
loaded 


Used to reset IORG in the input 
mode 


Resets IORG in the output mode. 


It occurs befor RBLG except on 
first fetch cycle when no TTOG 
occurs 

Pulse received from the com- 
puter to turn off FBC clock 


a. Transmits IORG to computer 


b. Also used to gate sequencer 


Characteristics 


A negative level which re- 
mains at minus 6 volts until 
communication is completed 
or upon receiving an external 
stop from the I/O device 


A positive pulse, 760 nano- 
seconds wide 


A positive pulse, 760 nano- 
seconds or greater 


A positive pulse, 760 nano- 
seconds or greater 


Positive pulse, one micro- 
second wide 


Positive level (see FEN) 
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Mnemonic 


Name 


Interrupt 


Table 3-4. Control Unit Signal Descriptions (Cont) 


Full 
Name 


Interrupt 


Output Control 
Pulse 


Octal Sense 
Matrix 


Function 


Transmitted to the computer as 
a result of an OCP instruction 
or end of transmission reset 

to put program in an interrupt 
subroutine 


Gates the OSM lines to enable 
the device being addressed 


The address portion of the OCP 
instruction that select a partic- 
ular device 


Characteristics 


A negative level that re- 
mains at minus 6 volts until 
turned off by the program, or 
cleared by the computer 
operator 


Negative pulse, two micro- 
second wide 


A negative level which re- 
mains a minus 6 volts as 

long as the device is address- 
ed 
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3-17. Master Drawings. This group of drawings pertain to the control unit and 
the DCE input/output devices. Each drawing in this group contains one or more 
logic elements that perform a logic function, such as a group of AND gates, a 
counter, a register, etc. Figure 3-3 shows an example of a master drawing and 
describes the coding use for identification. 


3-18. Pseudo numbers are the numbers assigned to each pin of a logic element 
and to each wire path (net) that appears on the master drawing. These designa- 
tions also appear on the computer printouts and are cross-referenced with the 
columns labeled "'Pin'' and ''Real Net"’". The latter two designations delineate the 
real (actual) pin location, and real net number assigned to a specific wire path. 


3-19. Computer Printouts. The five lists available for each DCE device are 
listed below: 


NOTE 


For most troubleshooting purposes, only the Logic Diagram List, 
the Real Net List, andthe Master Drawings are usually required. 


a. Logic Diagram List - Indexed by Master drawing number and serial 
number. 


b. Connector List - Indexed by source or starting point of a wire. 


c. Real Net List - Indexed by the number assigned to a wire path (i.e., toa 
group of points which are electrically common). 


d. Line Name List - Indexed by the name (line name) which describes the 
signal found on a wire path. 


e. Socket Map - Indexed by cabinet and element location. 


ELEMENT NUMBER 


PSEUDO PIN 
@*—pseupo NET 


ELEMENT TYPE 


MASTER DRAWING 
NUMBER ©) 


'BSM3«:3 


Figure 3-3, Master Drawing and Identification 
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3-20. Most of the information contained on the lists is described by the column & 
title, however, certain columns are coded or grouped as shown on table 3-5. 

Additional information may be obtained by referring to paragraph 8-13 in Section 

VIII titled, ‘Instructions for Using Computer Wire Lists". 


Table 3-5. DCE List Coding Guide 


Column Designation Remarks 


1. Drawing 0001 0079 
Serial number 


Master Drawing Number 
2. Pin, or Location 41 02 18-27 

(real) pin 

Socket or Jack No. 


Bin No. or Jack Code 


Cabinet 
Pseudo net 
Pseudo pin 
Designates power wiring and bus bar 
connection information; or the alternate 
pin to which the given pin is connected 


(reverse callout) 


Designates the destination of the wire 
listed in the location and pin columns 


Type of printed circuit card 
Logic element on printed circuit card 
. Real Net Number assigned to wire path (i.e., 


assigned to a group of pins which are 
electrically common) 


Pertains to the element number that 
appears on the master drawing 
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3-21. Procedure for using computer printouts to signal trace a DBI channel. 
NOTE 

This procedure is presented to familiarize the reader with the 

computer printout lists. A more complete procedure is presented 

in the trouble analysis table. 
Symptom: No input to computer from DBI channel 85. All other channels oper- 
ating correctly. This condition indicates that the control portion of device is 
operating correctly. 


a. Refer to line name list and locate channel 85 by name and channel: ''BIT 
NUMBER 85". 


b. Note the following: 
1. (Real) PIN 
41 9J 0305 


41 02 1925 


2. REAL NET (number) 
50085 

3. DRAWING (number) 
0001 

4. SERIAL (number) 
0085 


c. Connect an oscilloscope (item 1, table 3-6) to 41 9J 0305 and verify the 
input signal to be minus 6 volts. 


1. If signal is absent (0 volts) investigate the source (AMS device) by 
referring to system diagrams in Section VIII. 


2. If signal is present, refer to Master Drawing No. 1 and verify that 
other applicable inputs and outputs of this logic element are correct. 
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Table 3-6. Test Equipment 


Nomenclature Specification 


Oscilloscope Textronix 585A 


Voltmeter, Vacuum Tube Simpson 20,000 Ohms per Volt-DC 
Model 269 5,000 Ohms per Volt-AC 


Differential Voltmeter 
John Fluke Model 323A/AG 


Spring Balance Scale, Chatillon Range - 0.25 pounds 
Spring Pull 


d. Refer to the logic diagram list. The information desired may be located 
by two methods. 


1. Drawing (and serial numbers) 
0001 0085 
2. Line Name and channel number 
Bit number, 85 
e. Verify Real Net number from step b.2. to be 50085. 


f. Obtain Real Net number for other pins on logic element. For this example, 
two additional Real Net numbers are listed. 


PNET 2 (Pin 2), 51485 
PNET 3 (Pin 3), 53333 


g. At this point, either signal path may be followed by referring to the Real 
Net List. This list provides the information that connects the signal line to the 
next Master Logic Drawing. For example, it may be desired to follow the output 
(Pin 2). The following procedure is suggested. 


h. Refer to the Real Net List and locate the real net number, 51485. The two 


logic circuits that connect are shown in the Drawing column. This list also con- 
tains the PNET number and the PIN (real) number as shown in table 3-7. 


i. Referring to Master Drawing 309, PNET 20 is an input to gate D2-30, 
element 9. 
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Table 3-7. Real Net List (Partial) 


PIN DRAWING 


4102 19-33 0001 0085 
4102 22-13 0309 0003 


j. Using the oscilloscope (item 1, table 3-6), trace the signal (observing po- 
larity change) through the appropriate elements shown on the master drawing. 


3-22. Repeat the procedure described above until the faulty element on a 
particular card is found. Then replace the printed circuit card that contains 
the faulty element. 


$223, Verify that the malfunction has been corrected. 


3-24, As stated previously, a complete listing of each device and every possible 
trouble would be voluminous, and in many instances, repetitious. Therefore, 

the tables that follow contain procedures for analyzing troubles in a typical DCE 
unit (a DBI) and the Control Unit. The procedures are presented in the form of 

a functional test and may be used to verify that the equipment is operating cor- 
rectly, or to isolate a fault when a trouble is detected. 


3-25. CONTROL UNIT SIMULATOR. 


3-26. These procedures describe the method of utilizing the control unit simula- 
tor (CUS) for analyzing a trouble in a typical DCE device. Like the trouble analy- 
sis procedures given previously, the reader must refer to the supporting tables 
and diagrams in this section for specific information of the device under test. 

A detailed description of the CUS appears in paragraphs 1-90 through 1-96 of 
Section I. 


3-27. Table 3-8 contains a step by step procedure for analyzing the operation of 
the device under test. The procedure may be entered at step 1, or at any major 
test section, provided that the initial set-up conditions are performed. 


3-28. Preliminary Instruction. 


a. Perform the self test procedure listed in table 3-9 to verify proper oper- 
ation of the CUS. 


b. Disconnect the control cable and data cable of the device from their socket 
connections in the cabinet. 
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c. Connect the control cable to the socket on the front panel of the CUS label- | @ 
ed CONTROL. 


d. For an input device, connect the data cable to the socket labeled DATA IN; 
for an output device, connect the data cable to the socket labeled DATA OUT. 


3-29. DRC AND DRC AUTO-TESTER. 


3-30. The DRC and DRC auto-tester troubleshooting procedures are contained 
in the trouble analysis chart (unit Nos. 20 and 27). Although the auto-tester is 
more complex, the DRC channels are more prone to malfunctions due to opera- 
tional usage. However, there are relatively few troubles that are likely to en- 
countered in a DRC channel while the auto-tester is liable to a wider variety 

of troubles. 


3-31. Figures 3-4 and 3-5 and table 3-10 are included as an aid in trouble- 
shooting the DRC auto-tester. 


3-32. TROUBLE ANALYSIS CHART. 


3-33. Table 3-11 (Trouble Analysis Items) list the items contained in table 
3-12 (Trouble Analysis) by unit number. The trouble analysis chart does not 
call out every possible trouble or remedy, this would be too voluminous, but 
covers a sufficient varity of troubles to enable maintenance personnel to utilize 
the chart as a guide for specific troubles. 
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Test 


Initial Step 


Step 


1 


Table 3-8. CUS Test Procedure 


Instructions 


Place the bottom row of control 
switches to the position noted 
below: 


a. TEST/OPERATE to "OPERATE". 


b. READ RANGE, READ ADDRESS 
and READ DATA to "OFF" (UP 
position). 


é. IN/OUT to “IN, 
d. SINGLE/REP to "REP". 


Set ADDRESS switches to 
address of channel to be tested. 


Set RANGE switches to a 
range of 1. 


Momentarily activate the RESET 
switch, then the start switch. 


Use an oscilloscope (item 1, table 
3-6) to verify the presence of con- 
trol signal: 

Input Device: DDD 

Output Device: DNW 


Connect the oscilloscope (item 1, 


table 3-6), in turn, to the output 
of each of the address flip-flops. 


Remarks 


Use OUT position for an output 
device. 


Device is now recycling and 
interrogating the device selected. 


The presence of DDD (or DNW) 
indicates that the control portion 


of the device is operating correctly. 


Verify that the bit structure 
reflects the setting of the address 
switches. 
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Test Step 
Data if 
8a 
8b 
Range 9 
Register 


Table 3-8. CUS Test Procedure (Cont) 


Instructions 


Connect an oscilloscope (item 1, 
table 3-6) to the input (bit number 
for DBI) of the channel under test. 


Use the oscilloscope (item 1, table 
3-6) to verify the output (data in) 
of the channel under test. 


Data lights may be used to display 
the bit (or word) interrogated by 
performing the following: 


a. Place READ DATA switch "ON" 
(down). 


b. Repeat step 4 for each change of 
address. 


a. Set RANGE switches to 
different range settings. 


b. Repeat step 4 after each change 
of range. 


Remarks 


Refer to table 3-3 for signal 
characteristics of device under 
test. 


Note the bit or word structure re- 
ceived as input to the device. 


c. Use an oscilloscope (item 1, table Verify that the number of control 
3-6) to monitor control signal DDD. pulses are equal to range count. 
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Table 3-9. CUS Self Test Procedure 


Instructions 


Use a test cable to connect the 
DATA IN socket to the DATA OUT 
socket. 


Place the bottom row of control 
switches to the position noted 
below: 

a. TEST/OPERATE to "TEST". 
b. Place READ RANGE, READ 
ADDRESS and READ DATA to 
"OFF" (up position). 

c. IN/OUT to "IN". 

d. SINGLE/REP to "REP". 

a. Place the DATA OUT 
switches to a bit configuration 


of alternate "ONES" and "ZEROES", 


b. Place the READ DATA switch 
to ''ON" (down position). 


Remarks 


Momentarily activate the RESET Data lights will display the bit con- 
switch, then the START switch. figuration according to the setting 
of the DATA OUT switches. 
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Table 3-9. CUS Self Test Procedure (Cont) 


Instructions Remarks 


a. Reverse the position of the 
DATA OUT switches. 


b. Repeat step 4. Same as step 4. 


After completion of this test, 
place the READ DATA switch 
to "OFF" (up position). 


Place the READ RANGE switch 
to "ON" (down position). 


NOTE 


The Range and Address word con- 
tains a maximum of 12 information 
bits, therefore, only the first 12 
data lights will be utilized when 
testing these words. 


Repeat the procedure in the manner Data lights will display the bit con- 
described in steps 3, 4, and 5 for figuration according to the setting of 
the Data Test by utilizing the RANGE the RANGE switches. 

switches in place of the DATA OUT 

switches. 


After completion of this test, place 
the READ RANGE switch to "OFF" 
(up position). 
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Test Step 


Address 10 
Test 
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Table 3-9, CUS Self Test Procedure (Cont) 


Instructions Remarks 


Place the READ ADDRESS switch 
to "ON" (down position). 


Repeat the procedure inthe manner Data lights will display the bit 
described in steps 3, 4, and 5 for configuration according to the 


Data Test by utilizing the ADDRESS setting of the ADDRESS switches. 
switches in place of the DATA OUT 
switches. 


After completion of this test, place 
the READ ADDRESS switch to "OFF" 
(up position). 
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TEST SIGNAL INDICATORS NO.1-38 


TEST SIGNAL 
INDICATOR 
DECODER 

JI4 


TEST SIGNAL 

INDICATOR 
DECODER 

Ji3 


TEST SIGNAL 


ENCODER 
Jl2 


14-BiT BINARY 
CODE TO DRC BUSS 
(SWITCHGEAR) 


6-BiIT 


COUNTER 
JI0 


38 
POSITION 


TEST SIGNAL 
SELECTOR SWITCH 


Figure 3-4. 
3-24’ 


Ti, T2, AND TS 
REFERENCE AND COMPENSATION TRANSFORMER 


“A” SELECTOR 
SINE 
Ji8s 


“B" SELECTOR 
SINE 
Jig 


“a” SELECTOR 
COSINE 
JI6 


"B" SELECTOR 
COSINE 
JIT 


HI - CURRENT COMPARATOR COMPARATOR 
RELAY DRIVER TRANSFORMER aia a TRANSFORMER 
JIS COSINE T4 SINE T3 
TO SINE AND 
COSINE BUSS 


ERROR SENSOR ERROR SENSOR 


COSINE LOGIC SINE 
J3 J4 a Js 


COSINE 
ERROR 


CONTROL LOGIC 
J2 


TEST SIGNAL CONTROL 
SWITCH 


TEST |NORMAL 


CHANNEL CONTROL 
SWITCH SWITCH 


DRC Auto Tester Block Diagram | 


(SWITCHGEAR) 


CHANNEL INDICATORS NO.!I -—20 


DELAY DRIVER 
J7 


DELAY DRIVER 
J6 


CHANNEL 
SELECTOR 
DECODER 
J8 


5-BIT 
COUNTER 
J9 


20 
POSITION 


CH ANNEL 
SELECTOR 
SWITCH 


LEGEND 


$4= START SWITCH 

$5=STOP SWITCH 

$6« TEST SIGNAL RESET SWITCH 
$7=GENERAL RESET SWITCH 
DSS9=COSINE ERROR LAMP 
DS60= SINE ERROR LAMP 
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SELECTOR “B" CARD (SINE-—TEST SIGNALS 20-38) L200-100-515 


SELECTOR “A" CARD (SINE-TEST SIGNALS I-19) L200-100-514 Jis 


SELECTOR “B"“ CARD (COSINE-TEST SIGNALS 20-38) L200-100-515 


JIT 


SELECTOR “A“ CARD (COSINE -TEST SIGNALS I-19) L200-100-514 


HI-CURRENT RELAY ORIVER CARD -L200-I100-554 


2 


TEST SIGNAL INDICATOR DECODER CARD (SIGNALS 21-38) L200-100-581 4 
TEST SIGNAL INDICATOR DECODER CARD (SIGNALS !-20) L200-100-58! 


TEST SIGNAL ENCODER CARD-—L200-100-620 


BUFFER CARD -L200-100-578 


p ; i Ei 


SIX-BIT COUNTER CARD —L200 -100-548 
FIVE-BIT COUNTER CARD-L200-l00-548(SEE NOTE) 


CHANNEL SELECTOR DECODER CARD-L200-100 -567 


i 


RELAY DRIVER CARD (CHANNEL I-10) L200-100-552 7 
RELAY DRIVER CARD (CHANNEL II-I7 OR 18) L200-100 -552 
ERROR SENSOR CARD (SINE) L200-100-66I J5 
DCA LOGIC CARD L200 -100-649 


ERROR SENSOR CARD (COSINE) L200-100-661 


CONTROL LOGIC CARD —L200-100 -734 


Ei » 2 : s s 


PHASE DETECTOR CARD -L200-100-683 


NOTE: THE SIX-BIT AND THE FIVE-BIT COUNTER CARDS ARE IDENTICAL. 


BSM3,5 


ol 


Figure 3-5. DRC Printed Circuit Locator 
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Table 3-10. DRC Automatic Tester References and Error Trip Levels 


Test Max All. Error 
Sig. Angle in Theoretical + Millivolts 
No. Degrees Binary Equivalent Sine Cosine Sine 


45.000 00 100 000 000 000 -10711 .10711 
45.022 00 100 000 000 001 -70739 . 70684 
45.044 00 100 000 000 010 -10765 - 70656 
45.066 00 100 000 000 011 - 70792 .70629 
45.088 00 100 000 000 100 -70819 - 70602 
45.110 00 100 000 000 101 - 70846 -70562 
45.132 00 100 000 000 110 - 10873 -70548 
45.154 00 100 000 000 111 -70890 .70502 


ONOTARWNHE 
JAINA 
AIIIAINAA 
CADPR WNE 


45.000 00 100 000 000 000 70711 .70711 
45.176 00 100 000 001 000 .70928 .70493 
45.352 00 100 000 010 000 .71144 .10275 
45.527 00 100 000 011 000 -71358 -10057 
45.703 00 100 000 100 000 .71573 .69813 
45.879 00 100 000 101 000 -71787 .69618 
46.055 00 100 000 110 000 -72000 .69397 
46.230 00 100 000 111 000 -72212 .68163 


ee ee 
Oounhwondre Oo oO 
eI aI J J J J I I 
JAINIINIAIAA 
a ee ee 

our wWnNe OC OO 


45.000 00 100 000 000 000 -70711 -70711 
46.406 00 100 001 000 000 - 72424 .68954 
47.813 00 100 010 000 000 -74096 -67155 
49.219 00 100 011 000 000 .15721 -65317 
50.625 00 100 100 000 000 -77301 -63439 
52.031 00 100 101 000 000 - 78834 .61524 
53.438 00 100 110 000 000 -80321 .09569 
54.844 00 100 111 000 000 .81758 -97582 


Nee 
oo eel 
Nee 
Oo oO © =] 


bo 
p= 


ee) 
eee 
© Odea qaaa 


atIaIaqaaasa 


i) 
wm CO 
ie Se) 
m © DO 
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Table 3-10. DRC Automatic Tester References and Error Trip Levels (Cont) 


Angle in 


Degrees 


0.000 
11.250 
22.500 
33.750 
45.000 
56.250 
67.500 
78.750 


90.000 
270.000 
0.000 
180.000 
45.000 
135.000 


Binary Equivalent 


00 000 000 000 000 
00 001 000 000 000 
00 010 000 000 000 
00 011 000 000 000 
00 100 000 000 000 
00 101 000 000 000 
00 110 000 000 000 
00 111 000 000 000 


01 000 000 000 000 
11 000 000 000 000 
00 000 000 000 000 
10 000 000 000 000 
00 100 000 000 000 
01 100 000 000 000 


Theoretical 
Cosine 


Sine 


-00000 
.19509 
.38268 
-55557 
,t0T11 
.83147 
.92388 
.98079 


1.00000 
-1.00000 
-00000 
-00000 
-70711 
-70711 


1.00000 
-98079 
.92388 
.83147 
-70711 
.55957 
.38268 
.19509 


-00000 
.00000 
1.00000 
-1.00000 
-70711 
-.70711 


Max All. Error 
+ Millivotls 


Sine Cosine 


on ON O10! O1 Ol 


ore 
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Table 3-11. Trouble Analysis Items 


Item 


Suit Pressurization 

Air Conditioning Unit 

Smoke Generator 

Cabin Exhaust Fan Hookup 

Water System 

Vertical and Horizontal Drive System 
400-Cycle Distribution 

Minus 24-Volt D-C Power Distribution 
Plus 26-Volt D-C Power Distribution 
Plus 24-Volt D-C Power System 

Plus or Minus 10-Volt D-C Drift System 
Convienience Outlets 

Telemetry 

Multiplexer 

Mark 200 Recorder 

Random Noise Generator 

Trygon Power Supply - Model PS 15-IF 
Trygon Power Supply - Model TRP-32 S1001 
Trygon Power Supply - Model SR36-125 OV S863 
DRC 

DCE 

DCE Control Unit 

ESRD 

Up Data Link 

CTE 

G&N 

DRC Auto-Tester 
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Table 3-12. Trouble Analysis 


Trouble 


Probable Cause 


Note 


Procedure/Remedy 


In past instances of a channel, subassembly, or portion of a subassembly malfunctioning, the 
trouble has been traced to the wire connection(s) at the Blue Ribbon connectors. Therefore, 
check the wires at these connectors. 


1. Suit 
Pressurization 


a. Motor Bl 
inoperative; B2, 
B3, and B4 oper- 
ating normally 


b. Motor B2 
inoperative; Bl, 
B3, and B4 oper- 
ating normally 


(1) Start relay K1 
defective 


(2) Circuit breaker 
CB1 defective 


(3) Switch light S1 
defective 


(4) Pressure switch 
S1 defective 


(5) Motor windings bad 


(1) Start relay K2 
defective 


(2) Circuit breaker 
CB2 defective 


(3) Switch light S2 
defective 


(4) Pressure switch 
S2 defective 


(5) Motor windings 
bad 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


relay 


circuit breaker 


switch light 


pressure switch 


motor 


unit 


unit 


unit 


unit 


unit 
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Unit 


1. Suit 
Pressurization 
(Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


c. Motor B3 
inoperative; B1, 
B2, and B4 oper- 
ating normally 


d. Motor B4 
inoperative; B1, 
B2, and B3 oper- 
ating normally 


Probable Cause 


(1) Start relay K3 
defective 


(2) Circuit breaker 
CB3 defective 


(3) Switch light S3 
defective 


(4) Pressure switch 
S3 defective 


(5) Motor windings 
bad 


(1) Start relay K4 
defective 


(2) Circuit breaker 
CB4 defective 


(3) Switch light S4 
defective 


(4) Pressure switch S4 


defective 


(5) Motor windings 
bad 


Procedure/Remedy 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


(a) Replace 


unit 


unit 


unit 


unit 


unit 


unit 


unit 


unit 


unit 


unit 
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Unit 


1. Suit 
Pressurization 
(Cont) 


2. Air 
Conditioning 
Unit (Model 
C -212) 
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Table 3-12. Trouble Analysis (Cont) 


Trouble Probable Cause Procedure/Remedy 


e. All motors (1) Pressure switch (a) Replace pressure switch 
inoperative S5 defective 


(2) Switch light S6 (a) Replace switch light 
defective 


(3) ECS relay power (a) Replace circuit breaker 
circuit breaker 
defective 


f. Suit suction (1) Motor defective (a) Replace motor 
blower inoper- 
ative (2) Relay K3 defective (a) Replace relay 
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(3) Circuit breaker (a) Replace circuit breaker 
CB7 defective 


WARNING 


No attempt should be made to troubleshoot or 
repair this unit until the person(s) performing 

the maintenance have a thorough understand of 
the techniques and dangers inherent in this 

unit. The removal procedures contained in 
Section IV should be read and understood before 
maintenance of any sort is performed on this unit. 


a. Compressor (1) System low on gas’ (a) Repair leak and recharge 
fails to operate because of leak system 


4 a 


Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 


2. Air a. Compressor (b) If no leak, refer to step 2a(2) 
Conditioning fails to operate 
Unit (Model (Cont) (2) Overload open (a) Repair or replace defective 


C-212) (Cont) wiring 


(b) If overload operating, refer 
to step 2a(3) 


(3) Selector Switch (a) Turn switch to cooling 
positioned incor- position 
rectly 

(b) If switch positioned cor- 
rectly, refer to step 2a(4) 


(4) Motor windings (a) If defective, replace com- 
defective pressor 


(b) If good, refer to step 2a(5) 


(5) Thermostat set 
too high or defective 


(a) Reset or replace thermostat 


(b) If thermostat good, refer to 
step 2a(6) 


(6) Expansion valve 
stuck closed 


(a) If defective, replace valve 


b. Compressor (1) System low on gas (a) Repair leak and recharge 
operates inter- due to leak system 
mittently 


ee-€ 


Unit 


2. Air 
Conditioning 
Unit (Model 
C -212) (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


b. Compressor 
operates inter- 
mittently (Cont) 


Probable Cause 


(2) System over- 
charged 


(3) Head pressure too 
high due to an obstruc- 
tion 


(4) Dirty or clogged 
drier filter 


(5) Expansion valve 
stuck closed 


(6) Evaporator coil 
clogged 


Procedure/Remedy 
(b) If no leak, refer to step 2b(2) 
(a) Purge excess refrigerant 


(b) If proper pressure exists, 
refer to step 2b(3) 


(a) Remove any obstructions 
found 


(b) If none found, refer to step 
2b(4) 


(a) Pump unit down and replace 
drier filter 


(b) If filter clean, refer to step 
2b(5) 


(a) Purge system, pump a vac- 
uum and recharge 


(b) If valve is operation prop- 
erly, refer to step 2b(6) 


(a) Defrost and/or clean 


(b) If no trouble found, refer to 
step 2b(7) 
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Unit 


2. Air 
Conditioning 
Unit (Model 
C-212) (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


b. Compressor 
operates inter- 
mittently (Cont) 


c. Systems short 
of capacity 


Probable Cause 


(7) Filter clogged 


(8) Pressure sensing 
switch 


(1) Flash gas in 
liquid refrigerant 
line 


(2) Expansion valve 

not operating (indicated 
by short cycling or con- 
tinuous running) 


(3) Air leaks to 
outside 
(4) Filter clogged 


(5) System low on 
charge 


Procedure /Remedy 


(a) Clean or replace filter 


(b) If filter clean, refer to step 
2b(8) 

(a) Reset pressure switch high 
limit settings at 250 psig (make) 
and 300 psig (break) and low 
limit settings at 5 psig (break) 
and 25 psig (make) or replace 


(a) If present, refer to steps 
2c(5) thru 2c(7) 


(b) If none present, refer to 
step 2c(2) 


(a) Repair or replace 


(b) If operating properly, refer 
to step 2c(3) 


(a) If present, repair 
(b) If not, refer to step 2c(4) 
(a) Clean or replace filter 


(a) Repair leak and recharge 
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Unit Trouble Probable Cause 


2. Air c. Systems short 
Conditioning of capacity (Cont) 
Unit (Model 
C-212) (Cont) (6) Filter dirty 


(7) Circulating fan 
motor defective 


(8) Light load on 
evaporator 


(9) Evaporator coil 
clogged or frosted 


(10) Condensor fan 
motor defective 


d. Heaters do (1) Selector switch 
not operate improperly set 


Ge-€ 


Table 3-12. Trouble Analysis (Cont) 


Procedure/Remedy 


(b) If proper pressure, refer to 
step 2c(6) 


(a) If bad, either clean or replace 
filter 


(b) If good refer to step 2c(7) 
(a) Replace motor 

(b) If good, refer to step 2c(8) 
(a) If low, set thermostat higher 


(b) If set properly, refer to 
step 2c(9) 


(a) Clean and/or defrost 


(b) If operating, refer to step 
2c(10) 


(a) Replace motor 


(a) Be sure switch is in heating 
position 


(b) If properly set, refer to step . 


2d(a) 


T-T-TP-VONS 


9€-t 


Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure -Remedy 


2. Air d. Heaters do (2) Jumper wire (a) Repair and/or replace 
Conditioning not operate defective 
Unit (Model (Cont) (b) If no defect found refer to 
C-212) (Cont) step 2d(3) 


(3) Heater strip 
element defective 


(a) Replace heater strip 


(b) If no defect, refer to step 
2d(4) 


(a) Correct wiring or replace 
thermostat 


(4) Thermostat open 


(b) If good, refer to step 2d(5) 
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(5) Air filter dirty or 
clogged 


(a) Clean or replace air filter 
(b) If clean, refer to step 2d(6) 


(6) Circulating fan 
defective 


(a) Replace motor 


(b) If operating, refer to step 
2d(7) 


(7) Humidistat 
defective 


(a) Reset or replace humidistat 


3. Smoke a. No smoke in (1) Smoke direction (a) Replace defective solenoid 
Generator the command solenoids L1, L2, or 
System module L3 defective 


Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 


3. Smoke a. No smoke in (2) Smoke relay K3 (a) Replace defective relay 
Generator the command or K4 defective 
System (Cont) module (Cont) 


b. Low fluid (1) Smoke fluid (a) Replace smoke fluid sensor 
light inopera- sensor defective 
tive 

(2) Light bulb burned (a) Replace bulb 

out 


c. Auxiliary (1) Motor bad (a) Replace motor 
blower 
(2) Relay K3 defective (a) Replace relay 


d. Thermo gun (1) Relay K1 defective (a) Replace relay 
inoperative 


e. Fluid solenoid (1) Relay K11 defective (a) Replace relay 
valve 


f. Thermo gun and (1) Relay defective (a) Replace relay 
fluid solenoid valve 
inoperative 


g. Auxiliary blower (1) Relay K9 defective (a) Replace relay 
fails to purge sys- 
tem 
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Unit 
4, Cabin 


.Exhaust Fan 
Hookup 


5. Water System 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


a. Cabin blower 
1B3 fails to 
operate 


b. Cabin blower 
1B4 fails to 
operate 


c. Both cabin 
blowers 1B3 and 
1B4 fails to oper- 
ate 


a. Water heater 
fails to operate 


b. Thermionic 
chiller fails to 
operate 


c. Both heater 
and chiller fail 
to operate 


Probable Cause 


Procedure/Remedy 


(1) Relay K1 inoperative (a) Replace relay K1 


(2) Circuit breaker 


CB5 defective 


(a) Replace circuit breaker 


(1) Relay K2 inoperative (a) Replace relay K2 


(2) Circuit breaker 


CB6 defective 


(1) Relay K3 defective 


(1) Water heater 
element defective 


(2) Relay K12 defective 


(a) Replace circuit breaker 


(a) Replace relay K3 


(a) Replace heater 


(a) Replace relay 


(1) Chiller unit defective (a) Replace chiller unit 


(2) Relay K13 inoperative (a) Replace relay 


(1) Circuit breaker CB9 (a) Replace circuit breaker 


defective 
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Unit 


6. Vertical and 
Horizontal Drive 
System 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


a. Horizontal 
drive motor 
inoperative 


b. Horizontal 
drive motor 
overheating 


c. Vertical drive 
motor inoperative 


Probable Cause 


(1) Motor windings 
shorted or open 


(2) Start relay inopera- 
tive 


(3) Run clutch defective 
(4) Limit switches open 


(1) Bearing worn 


(2) Binding in mechan- 
ical drive linkage 


(3) Armature shorted 
(4) Commutator shorted 


(1) Motor windings 
shorted or open 


(2) Vertical lift 
relays inoperative 


(3) Limit switches 
open 


Procedure/Remedy 


(a) Replace motor 
(a) Replace relay 


(a) Replace clutch 
(a) Replace switches 
(a) Replace motor 


(a) Locate and repair mechani- 
cal defect 


(a) Replace motor > 

(a) Replace motor 

(a) Replace motor 

(a) Locate and replace defective 
relay 


(a) Replace switches 
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Unit 


6. Vertical and 
Horizontal Drive 
System (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


d. Vertical drive 


motor overheating 


e. Horizontal 
drive exceeds 
limits 


f. Vertical drive 
exceeds limits 


g. Horizontal 
drive motor 
operative but 
C/M fails to 
move horizon- 
tally 


h. Vertical drive 
motor operative 
but C/M fails to 
move vertically 


Probable Cause 
(1) Bearings worn 


(2) Binding in vertical 
differential 


(3) Armature shorted 


(4) Commutator shorted 


(1) Limit switches 
defective 


(1) Limit switches 
defective 


(1) Chain drive 
assembly defective 


(2) Chain and/or 
levers broken 


(1) Mechanical 
linkage sheared 


(2) Differential 
assemblies defective 


Procedure/Remedy 


(a) Replace motor 


(a) Locate and repair binding 
differential 


(a) Replace motor 
(a) Replace motor 


(a) Replace switches 


(a) Replace switches 


(a) Repair drive assembly 


(a) Replace broken units 


(a) Locate and repair broken 
linkage, replace shear pins 


(a) Locate defective differential 
and repair 
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Unit 


6. Vertical and 
Horizontal Drive 


System (Cont) 


7. 400-Cycle 
Distribution 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


i. Entire system 
fails to move when 


actuated 


a. No power to 
unit 56 


b. No power to 
unit 36 
c. No power to 
unit 38 
d. No power to 
unit 04 
e. No power to 


unit 35 


f. No power to 
unit 39 


g. No power to 
unit 61 


Probable Cause Procedure/Remedy 


(1) System off tracks (a) Align C/M on tracks 
and off track relay acti- 
vated 


(a) Remove foreign objects 
from under C/M 


(2) Fail-safe system 
activated 

(1) Circuit breaker (a) Replace CB11 
CB11 defective 


(a) Replace defective circuit 
breakers 


(1) Circuit breakers 
CB5 and/or CB7 
defective 

(1) Circuit breaker (a) Replace CB8 
CB8 defective 


(a) Replace defective circuit 
CB9 and/or CB6 breaker 
defective 


(1) Circuit breakers 


(1) Circuit breaker 
CB10 defective 


(a) Replace CB10 


(1) Circuit breaker (a) Replace CB4 


CB4 defective 
(1) Circuit breaker (a) Replace CB1 
CB1 defective 
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Unit 


7. 400-Cycle 
Distribution (Cont) 


8. Minus 24-Volt 
D-C Power 
Distribution 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


g. No power to 
unit 61 (Cont) 


h. No power to 
units listed in 
steps 7a through 
Tf above 


i. No 400-cycle 
power available 


a. No power to 
unit 45 


b. No power to 
unit 40 


c. No -24 VDC 
available 


Probable Cause 


(2) Relay K1 defective 


(1) Transformer T2 
defective 


(2) Circuit breaker 
CB3 defective 


(3) Relay K2 defective 


(4) Circuit breaker 
CB2 defective 


(1) Power circuit 
breakers defective 


(2) Power source, 
generator and reg- 
ulator 


(1) Circuit breakers 
CB53, CB54, and/or 
CB55 defective 


(1) Circuit breakers 
CB56 thru CB61 
defective 


(1) Power supply 


Procedure/Remedy 


(a) Replace relay 


(a) Replace transformer 


(a) Replace circuit breaker 


(a) Replace relay 

(a) Replace circuit breaker 

(a) Replace defective circuit 
breaker 

(a) Locate defective component 


and repair 


(a) Replace defective circuit 
breaker 


(a) Replace defective circuit 


_breaker 


(a) Replace and/or repair unit 
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Unit 


9. Plus 26-Volt 
D-C Power 
Distribution 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


a. No power to 
unit 04 


b. No power to 
unit 45 


c. No power to 
unit 35 


d. No power to 
unit 34 


e. No power to 
unit 39 


f. No power to 
unit 40 


g. Low power to 
above units 


h. No power to 
units 


Probable Cause 


(1) Circuit breakers 
CB1 thru CB5, CB7 
thru CB35 and/or 
CB61, CB62, CB37 
defective 

(1) Circuit breakers 
CB39 thru CB46 defec- 
tive 

(1) Circuit breakers 
CB57 thru CB60 defec- 
tive 


(1) Circuit breaker 
CB37 defective 


(1) Circuit breaker 
CB38 defective 


(1) Circuit breakers 
CB53 thru CB56 


(1) One of the power 
supplies defective 


(1) Power relay CB6 
defective 


(2) No a-c input 


Procedure/Remedy 


(a) Locate and replace defective 
circuit breaker 


(a) Locate and replace defec- 
tive circuit breaker 


(a) Locate and replace defec- 
tive circuit breaker 


(a) Replace circuit breaker 


T-T-T?-VONS 


(a) Replace circuit breaker 
(a) Locate and replace defective 
circuit breaker 


(a) Repair and/or replace power 
supply 


(a) Replace relay 


(a) Check a-c power source or 
system 


vP-€ 


Unit 


10. Plus 24-Volt 
D-C Power System 


11. Plus or Minus 
10 VDC Drift 
System 


12. Convenience 
Outlets 


Table 3-12, Trouble Analysis (Cont) 


Trouble 


a. No power to 
unit 29 


b. No power to 
unit 45 


c. No power to 
unit 40 


d. No power to 
unit 04 


e. No power to 
unit 33 


a. No power to 
any units 


a. No power to 
any one or com- 
bination of outlets 
in a cabinet 


Probable Cause 


(1) Circuit breakers 
CB27 thru CB30 defec- 
tive 


(1) Circuit breakers 
CB33 thru CB35 defec- 
tive 


(1) Circuit breakers 
CB40 thru CB45 defec- 
tive 


(1) Defective power 
supply 


(1) Defective power 
supply 


(2) No a-c input 


(1) Power supply 
defective 


(1) Open circuit 
breaker or broken 
wire 


Procedure/Remedy 


(a) Replace defective circuit 
breaker 


(a) Replace defective circuit 
breaker 


(a) Replace defective circuit 
breaker 


(a) Repair and/or replace 

(a) Repair and/or replace 
power supply 

(a) Check a-c power source 

(a) Repair and/or replace power 


supply 


(a) Check wiring from defective 
cabinet to main power distribu- 
tion cabinet 37 
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SP-E 


Unit 


13. Telemetry 
Subsystem 


Table 3-12. Trouble Analysis (Cont) 


Trouble Probable Cause 


NOTES 


1. Be certain that power is applied, 

the subsystem is in the normal mode, 
no faults are being inserted, all PCM 
IFTS fault display lights are off, and the 
patch panel connections are correct. 


2. Table 3-13 is to be referred to after 
a probable cause is found to ensure that 
the correct voltages are present. 


a. No data at (1) Line driver 
30A2J17 (for amplifier 30A2A1A1 
all types of defective 

data) 


(2) Cabling to 
30A2A1 defective 


Procedure/Remedy 


(a) If data is present at 
30A2A1A1TP-A, replace 
line drive board 30A2A1A1 


(b) If data is absent, refer to 
step 13a(2) 


(a) If data is present at 30W1P36 
(connects to 39A2A1J3), repair 
assembly 30A2A1 


(b) If data is absent, refer to 
step 13a(3) 
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Unit 


13. Telemetry 
Subsystem (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


a. No data at 
30A2J17 (for 
all types of 
data) (Cont) 


b. Data from a 
particular bi- 
level line is not 
formated at 
30A2J17 

with no faults 


Probable Cause 


(3) Interconnecting 
cable between PCM 
unit No. 2 
(30A2A2J72-5) and 
30W1P63 


(4) PCM unit No. 2 
(30A2A2) and PCM 
unit No. 1 (30A2A3) 


(5) Loss of CTE timing 


(1) PCM equipment 
defective 


Procedure/Remedy 


(a) If data is present at 
30A2A2P72-5, check signal path 
between PCM No. 2 (30A2A2J72- 
5) and 30W1P63 


(b) If data is absent, refer to 
step 13a(4) 


(a) If data is present at PCM 
equipment input, refer to table 
2-137, Self Test Procedure for 
T/M 


(b) If data is absent, refer to 
step 13a(5) 


(a) Check for 512 ke output from 
CTE 


(b) If data is present, check 
cable from CTE to PCM No. 1 
(30A2A3) 


(a) If data is present at 
30W1J73-21 (connects to 
30A2A2P73-21), refer to 
table 2-137 
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Unit Trouble 


13. Telemetry 
Subsystem (Cont) 
29A4A2 


Table 3-12. Trouble Analysis (Cont) 


Probable Cause 


being inserted 
on bi-level line 


(2) Faulty connec- 
tions and/or wiring 


(3) Patch connection 
between AA2 and AS34 
faulty 


(4) Interconnecting 
cable between 

30A 1A2-AA34 and 
30W1P55 


(5) Digital fault 
panel 30A1A6 


Procedure/Remedy 


(b) If data is absent, refer to 


step 13b(2) 


(a) If data is present at 30A1A2- 
AA2, check this signal path 
through 30W1P30 to 30W1J73- 
21 


(b) If data is absent, refer to 
step 13b(3) 


(a) If data is present at 
30A1A2-AA34, check the patch 
connections 


(b) If patch connection is correct 
refer to step 13b(4) 


(a) If data is present at 30W1P55- 
21 (connects to 30A1A6J3-21), 
check cable between 30A1A2- 
AA34 and 20W1P55 


(b) If wiring is correct, refer 
to step 13b(5) 


(a) If data is present at 
30W1P55-1 (connects to 
30A1A6J3-1) repair panel 


T-T-TP-VONS | 


8P-€ 


Unit 


13. Telemetry 
Subsystem (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


b. Data from a 
particular bi- 
level line is not 
formated at 
30A2J17 being 
inserted on bi- 
level line 29A4A2 
(Cont) 


c. Data present 
at 30A2J17 but 
not at bi-level 
channel monitor. 
(Refer to figures 
8-262 and 8-263.) 


d. Data present 
at 30A2J17 and 
bi-level channel 


Probable Cause 


(6) Faulty cabling 
or incorrect input 
data 


(1) Lamp burned 
out 


(2) Defective 
cabling, monitor 
selection matrices 
and/or monitor 
selection decoder 


(1) Bi-level channel 
malfunction sub- 
panel (29A4A2) 


Procedure/Remedy 


(b) If data is absent, refer to 
step 13b(6) 


(a) If data is present at 
30A1J1-1, check wiring to 
30A1A6 


(b) If data is absent, check bi- 
level signal path through cabinet 
34 using diagrams in Section 


(a) If lamp lights when the 
LAMP TEST button on panel 
29A1 is pressed, refer to step 
13c(2) 


(b) If lamp does not light, re- 
place lamp 


(a) Repair cabling or repair or 
replace monitor selection 
matrices or monitor selection 
decoder 


(a) If fault level is present at 
29A4A2J1-17, refer to step 
13d(2) 
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Unit 


13. Telemetry 
Subsystem (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


monitor 29A4A1, 
but a bi-level 
fault cannot be 
inserted 


e. Data from a 
particular digital 
word line does 

not appear in 
format at 30A2J17 
or at bi-level 
channel monitor 
29A4A1 


Probable Cause 


(2) Cabling between 
29A4A2 and 30A1A6 


(3) Digital fault panel 


(1) Cabling between 
digital fault panel 
and digital monitor 
selection matrix 


(2) Digital fault 
panel 30A1A6 


Procedure/Remedy 


(b) If fault level is absent, repair 
panel 


(a) If data is present at 30W1P57 
(connects to 30A1A6J5-17) refer 
to step 13d(3) 


(b) If bi-level fault is absent, 
check cabling between 29A4A2 
and 30A1A6 


(a) If data is present at 
30A1A6J3-21, refer to step 
13d(4) 


(b) If bi-level fault is absent 
check cabling between 29A4A2 
and 30A1A6 


(a) If data is present at 
30A1A6J6-1, check cabling 
between 30A1A6J6-1 and 
30A2A8J2-41 


(b) If data is absent, refer to 
step 13e(2) 


(a) If data is present at 30W1P54- 
1 (connects to 30A1A6J2-1) re- 
pair the panel 
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Unit 


13. Telemetry 
Subsystem (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


e. Data from a 
particular digital 
word line does 
not appear in 
format at 30A2J17 
or at bi-level 
channel monitor 
29A4A1 (Cont) 


f. Data present 
at 30A2J17 and 
bi-level channel 
monitor 29A4A1, 
but a digital word 
fault cannot be 
inserted 


Probable Cause 


(3) Faulty cabling or 
incorrect input data 


(1) Digital word 
malfunction panel 
29A1A2 


(2) Cabling between 
29A1A2 and 30A1A6 


(3) Digital fault 
panel 


Procedure/Remedy 


(b) If data is absent, check sig- 
nal path through fault panel 
input connectors 


(a) If data at 30A1J1-33 is absent 
check digital data path through 
cabinet 34 using diagrams in 
Section VIII 


(a) If data is present at 
29A1A2J2-8, refer to step 
13£(2) 


(b) If data is absent repair the 
panel 


(a) If data is present at 
30W1P56-24 (connects to 
30A1A6J4-24) refer to 
step 13f(3) 


(b) If data is absent, check 
cabling between 29A1A2 and 
30A1A6 


(a) If data at 30A1A6J6-1 
is incorrect, repair 30A1A6 
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Table 3-12, Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure /Remedy 


13. Telemetry g. Analog data (1) PCM unit No. 2 (a) If data is present at J74-39, 
Subsystem (Cont) absent at (30A2A2) refer to table 2-137 
30A2J17 but 
present at analog (b) If data is absent, refer to 
monitor panel step 13g(2) 
29A2 
(2) Cabling between (a) If analog data is present at 
PCM units No. 1 30A2A3P131-39, check cabling 
and No. 2 between this point and 
30A2A2P74-39 


(b) If data is absent, refer to 
step 13g(3) 


(3) PCM unit No. 1 (a) If analog data is present 
(30A2A3) at 30W1J134-1 (connects to 
30A1A4), refer to table 2-137 


(b) If data is absent, check 
cabling between PCM unit and 
the analog monitor selection 
matrices 


h. Data from a (1) PCM equipment (a) If fault is not being inserted 
particular high at the analog line at 29A5, refer 
level analog to step 13h(2) 

line does not 

appear in data (2) PCM equipment (a) Refer to steps 13g(2), 13g(3), 
format at and 13h(1) and 13h(4) 


TS-¢€ 
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Unit 


13. Telemetry 
Subsystem (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


30A2J17. (Refer 
to figure 8-264.) 


Probable Cause 


(3) Faulty connections 
and wiring 


(4) Patch connection 
between A2 and A34 


(5) Interconnecting 
cabling between 
30A1A2-A34 and 
30W1P21-21 


(6) Analog fault 
panel (30A1A5) 


Procedure/Remedy 


(a) If data at 30A1A2-A2 is 
present, check continuity from 
30A1A2-A2 through 30W1P3-2 
and 30W1P3-2 to 30W1J134-1 


(b) If data is absent, refer to 
step 13h(4) 


(a) If data at 30A1A2-A34 is 
present, patch A1A2-A34 to 
30A1A2-A2 


(b) If data is absent, refer to 
step 13h(5) 


(a) If data at 30W1P21-21 
(connects to 30A1A5J3-21) 
is present, check cabling 
between 30A1A2-A34 and 
30W1P21-21 


(b) If data is absent, refer to 
step 13h(6) 


(a) If data at 30W1P21-1 
(connects to 30A15J3-1) is 
present, repair the panel 
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Unit 


13. Telemetry 
Subsystem (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


h. Data from a 
particular high 
level analog 
line does not 
appear in data 
format at 
30A2J17. (Refer 
to figure 8-264.) 
(Cont) 


i. Data present 

at 30A2J17 but not 
at analog monitor 
panel 29A2 


j. Data present at 


30A2J17 and analog 


monitor panel 


(29A2), but an analog 


fault cannot be 
inserted 


Probable Cause 


(7) Faulty cabling 
or incorrect input 
data 


(1) Analog monitor 
panel 29A2 


(2) Defective cabling, 
monitor selection 
matrices, or monitor 
selection decoder 


(1) Analog fault panel 
(30A1A5) defective 


Procedure/Remedy 


(b) If data is absent, check con- 
tinuity through fault patch board 
and format patch panel to the 
input connector 


(a) If data is absent at 30A1J1- 
11-1, check data path through 
cabinet 34 using the diagrams in 
Section VIII 


(a) If data is present at 29A2J2-1, 
repair the panel 


(b) If data is not present, refer 
to step 13i(2) 


(a) Check the monitor selection 
matrices and decoder and the 
cabling between these units and 
the connectors on the cabinet 
and console 


(b) Repair the faulty item 

(a) Check for correct faulted 
data at 30W1P23-1 (connects to 
30A1A5J 5-1) 


(b) If correct, repair fault panel 
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Unit 


13. Telemetry 
Subsystem (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


j. Data present 

at 30A2J17 and 
analog monitor 
panel (29A2), but 
an analog fault 
cannot be inserted. 
(Cont) 


k. No low-level 
analog data at 
30A2J 17 


Probable Cause 


(2) Analog fault 
module 29A5A2A1 


(1) PCM unit No. 2 
(30A2A2) 


(2) Cabling between 
PCM units 1 and 2 


(3) PCM unit No. 1 
(30A2A 3) 


Procedure /Remedy 


(c) If incorrect, refer to step 
13j(2) 


(a) If data is correct at ''IN" 
on 29A5A2A1, repair the 
module 


(b) If data is incorrect, check 
cabling between module input 
and 30A1A2-A33 


(a) If data is present at J74-1 
at 30A2A2, refer to table 2-137 


(b) If data is absent refer to 
step 13k(2) 


(a) If analog data is present at 
30A2A3P131-1, check cabling 
between this point and 
30A2A2P74-1 


(b) If data is absent, refer to 
step 13k(3) 


(a) If analog data is present at 


30W1J134-1 (connects to 30A2A3), 


refer to table 2-137 
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Unit 


13. Telemetry 


Subsystem (Cont) 


14. Multiplexer 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


k. No low-level 
analog data at 
30A2J17. (Cont) 


a. Power supply 
voltages (at 
rear panel) vary 
more than 45% 
from specified 
value 


Probable Cause 


(4) Cabling between 
PCM unit No. 1 
(30A2A3) and attenuator 
panel (30A2A4) 


(5) Attenuator panel 
(30A2A4) or incorrect 
input data 


(1) Incorrect line 
voltage 


(2) Open rectifier 
(CR1 through CR4) 


(3) Shorted or open 
regulator diode 
(CR5 through CR8) 


Procedure/Remedy 


(a) If data is present at 
30A2A4J2-1, check cabling 
between the PCM unit and the 
attenuator panel 


(b) If data is absent, refer to 
step 13k(5) 


(a) If data is present at 
30W1P16-1 (connects to 
30A2A4J1-1) repair attenuator 
panel 


(b) If data is absent, check 
wiring from the attenuator 
panel through the input con- 
nector and cabinet 34 using the 
diagrams in Section VIII 


(a) Correct cause for line 
voltage variation 


(a) Replace rectifier 


(a) Replace diode 
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Unit 


14. Multiplexer 
(Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


a. Power supply 
voltages (at rear 
panel) vary more 
than +5% from 
specified value 
(Cont) 


b. Single channel 
failure ona 
binary switch 
card 


Probable Cause 


Procedure/Remedy 


CAUTION 


Replacement rectifiers and regu- 
lator diodes must be insulated 
from chassis with insulating 
washers and bushings 


(1) Transistor Q3 
of the respective 
channel 


(a) Replace transistor 


(2) Transformer T1 
winding open 


(a) Replace transformer 


CAUTION 


The secondary winding 
floats with the analog 
signal line. The 
multiplexed output 
may be distorted if 

an oscilloscope is 
connected to chassis, 
power, or logic 
common when observ- 
ing secondary wave- 
form. 


(3) Open switch tran- 
sistor, Q1A or Q1B 


(a) Replace transistor 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure /Remedy 


14. Multiplexer b. Single channel NOTE 

(Cont) failure ona 
binary switch These transistors 
card (Cont) are a matched pair. 


If either is defective, 
replace both with a 
matched pair 


(4) Units matrix line (a) Repair open 


open 


(5) Units matrix line (a) Adjust voltage 
at incorrect voltage 
level 


c. Eight channels (1) Tens matrix open (a) Repair open or adjust voltage 
fail on a binary or at incorrect volt- 
switch card age level 


(2) Transistor Q5 open (a) Replace transistor 


(3) Transistor Q3-1 
through Q3-8 shorted 


(a) Replace shorted transistor 


(4) Shorted switch (a) Replace transistor (see note 
transistor (Q1A and in step 14b(3) 
Q1B) in any stage 
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Unit 


14, Multiplexer 
(Cont) 


Table 3-12. Trouble Anslysis (Cont) 


Trouble 


d. All sixteen 
channels ona 
binary switch 
card fail 


Probable Cause 


(1) Hundreds matrix 
line open or at in- 
correct voltage level 


(2) Sample period 
drive line open or at 
incorrect voltage 
level 


(3) Diodes CR5 or CR6 
open 


(4) Transistor Q4 open 


(5) Transistor Q5 or 
Q6 shorted 


(6) Output switch tran- 
sistor (Q2A or Q2B) 
open 


(7) Transformer T2 
winding open 


CAUTION 


See caution in step 
14b(2). 


Procedure /Remedy 


(a) Repair line or adjust voltage 


(a) Repair line or adjust voltage 


(a) Replace diode 


(a) Replace transistor 


(a) Replace defective transistor 


(a) Replace transistor (see note 
in step 14b(3) 


(a) Replace transformer 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 


15. Mark 200 a. Recorder (1) No power input (a) Connect power 
Recorder inoperative 
(2) Defective input (a) Replace input cable 
cable 


(3) Blown fuse (F1, (a) Replaces fuse 
F2, F3) 


(4) Improper external (a) Depress proper buttons 
function group button 
depressed 


b. No power to (1) Improper connec- (a) To check for proper con- 
any pens tions to remote nection, jumper pens E and F 
connector J4 (if using of remote control connector J4 
NOTE "remote" or "partial per schematic 
remote" and other 
No power to pens than "stop" at remote 
is normal if location) 
chart drive is 
not running. (2) Interlock warning (a) See steps 15b(3) through 
lamp indicates one or _—15b(5) 
both interlock switches 
are opened 


(3) Writing table not (a) Position writing table 
in proper position 


(4) Paper supply (a) Load chart paper 
exhausted 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause 


15. Mark 200 b. No power to (5) Faulty interlock 
Recorder (Cont) any pens (Cont) switch 


(6) Relay supply (28 
volts dc) inoperative 


(7) No 115-volt power 
to oscillograph 


(8) Fuse F701 blown 
(9) Fuse F702 blown 


(10) Time delay circuit 
(located in 24-volt 
d-c power supply) 
inoperative 


(11) Defective relay 


(12) No 115-volt power 
to 24-volt d-c power 
supply 


(13) No 28-volt d-c power 
from oscillograph con- 
trol 


Procedure/Remedy 


(a) Replace interlock switch 
(a) See steps 15b(7) through 
15b(9) 


(a) Check that connectors P701 
and P701A are secure 


(a) Replace fuse 
(a) Replace fuse 


(a) See steps 15b(11) through 
15b(13) 


(a) Replace relay 
(a) Check for loose connector 


P321 and secure 


(a) Check continuity per 
schematic 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble 


15. Mark 200 c. No power to 
Recorder (Cont) one penmotor - 
pair only 


d. No power to 
one pen 


Probable Cause 


(1) Amplifier not 
positioned properly 
in drive amplifier 
frame 


(2) Both polarity 
reversal switch 
buttons depressed 
or released 


NOTE 


Amplifier level 
light will operate 
but penmotor will 
not. 


(3) Reversing switch 
assembly not plugged 
into penmotor or 
amplifier 


(1) Reversing switch 
buttons both in 

same position. (Level 
lights bright except 

at position correspond- 
ing to signal input.) 


Procedure /Remedy 


(a) Position amplifier securely 


(a) Activate proper switch 
buttons 


(a) Check that switch assembly 
is connected 


(a) Activate proper switch button 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 


15. Mark 200 d. No power (2) Defective switch - 
Recorder (Cont) to one pen (Cont) try attaching to another 
penmotor 


(a) Replace if defective 


(3) Defective penmotor- (a) Replace penmotor 
try attaching to another 
switch assembly 


(4) Interchange ampli- 
fiers, defective am- 
plifier if trouble 

stays with amplifier 


(a) Replace amplifier 


NOTE 


Replace drive amplifier in original position since gain 
and response adjustments compensate for penmotor 

manufacturing tolerances (metrisite, magnet, and wind- 
ings) and differ slightly from channel to channel. If not 
returned to original position recalibration is suggested. 


e. Amplifier in- (1) Blown fuse on (a) Replace fuse or fuses as 
operative power supplies necessary 


(2) Amplifier not 
positioned properly 


(a) Press fully into position 


(3) Defective +24-volt 
power supply 


(a) Replace power supply 
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Unit 


15. Mark 200 
Recorder (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


e. Amplifier in- 
operative (Cont) 


f. Oscillograph in- 
operative 


g. Penmotor 
inoperative 2 pens 
(1) penmotor in- 
operative 


h. Pens will not 
travel on timing 
line. Ink leakage 
or tearing of chart 
paper. Inconsistent 
ink traces 


Probable Cause 


(4) Defective +150- 
volt power supply 


(1) Loose cable con- 
nection 


(2) Blown fuse 


(3) Remote button 
improperly depressed 


(4) Oscillograph out of 
chart paper 


(5) Writing table not 
in position. 


(1) Faulty amplifier or 
penmotor 


(1) Improper pen 
alignment 


Procedure/Remedy 


(a) Replace power supply 
(a) Tighten cable connection 


(a) Replace fuse 


(a) Press proper button 

(a) Load chart paper 

(a) Press writing table until it 
snaps into position 

(a) Exchange amplifiers to deter- 
mine if trouble is in amplifier or 
penmotor and replace as neces- 


sary 


(a) Align pen 
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Unit 


15. Mark 200 
Recorder (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


h. Pens will not 
travel on timing 
line. Ink leakage 
or tearing of 
chart paper. In- 
consistent ink 
traces. (Cont) 


i. Event marker 
inoperative 


j. Inking system 
inoperative 


k. Chart paper 
drive inoperative 


1. Improper 
chart paper speed 


Probable Cause 


(2) Pen pressure 
out of adjustment 


(3) Pen pressure or 
worn pen 


(1) Switch in off or 
improper position 


(2) Faulty or inopera- 
tive coil 


(1) Ink supply exhausted 
(2) Faulty ink valve 
(3) Faulty solenoid 


(1) Pressure roller 
release lever not 


engaged 


(2) Transmission mal- 
function 


(1) Improper adjust- 
ment of chart paper 


Procedure/Remedy 


(a) Adjust pen pressure 


(a) Lap, adjust, or replace 
pen 


(a) Position switch 
(a) Replace coil assembly 


(a) Replace ink supply 
(a) Replace ink valve 
(a) Replace solenoid 


(a) Engage release lever 


(a) Replace transmission 


(a) Adjust chart paper tension 
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Unit 


15. Mark 200 Re- 
corder (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


1. Improper 
chart paper 
speed (Cont) 


m. Excessive 
overshoot or 
damping on a 
step change 
input signal 


n. All pens 
extremely 
sensitive to 
pen position 


o.Very high gain - 
all inputs 


p. Troubles only 
occur when pens 
are off center 
and get worse 

at channel edges 
or when all pens 
near channel 


edge 


q. All pens lose 
restoring force 


Probable Cause 
(2) Interlock switch or 


switches open 


(1) Amplifier, pen- 
motor, or calibration 
trouble 


(1) 20-kc power supply 


(1) 20-kc power 
supply 


(1) 20-kc power supply 


(1) +24-volt power 
supply 


Procedure/Remedy 


(a) Position writing table, _ 
load chart paper, and replace 
defective switch 


(a) Try different amplifier and/ 
or penmotor. Calibrate per 
instructions in Section VI 


(a) Replace or repair power 
supply 


(a) Replace or repair power 
supply 


(a) Replace or repair power 
supply 


(a) Replace or repair power 
supply 


T-T-T?-VONS 
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Unit 


15. Mark 200 
| Recorder (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


r. All pens have 
restoring force 
when manually 
deflected in one 
direction, but 
not in other 


8. All pens have 
large a-c dither 
when deflected in 
one direction only 


t. All level lights 
show similar un- 
equal illumination 
when pen is de- 
flected in plus and 
minus direction 
by hand 


u. With zero input, 
all pens deflect to 
stops with full pen 
force 


v. All pen position 
controls must be 
offset to near one 
end of range to 
center pens 


Probable Cause 


(1) +24-volt power 
supply 


(1) +24-volt power 
supply 


(1) +24-volt power 


supply 


(1) +150- or +85- 


volt power supply 


(1) +150- or +85- 
volt power supply 


Procedure /Remedy 


(a) Replace or repair power 
supply 


(a) Replace or repair power 
supply 


(a) Replace or repair power 
supply 
(a) Replace or repair power 


supply 


(a) Replace or repair power 
supply 


T-T-T?-VORWS. 
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Unit 


15. Mark 200 
Recorder (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


w. A-C hum on 
all pens 


x. Pens deflect 
to one side 


y.- 150-volt power 
supply fuse con- 
tinually blows 


z. Level light 
glows (dimly or 
brightly) without 
an input signal - 
pen steady with 
some drive force 


aa. Overshoot on 5- 
cps square wave is 
unsymmetrical on 
the two wavetops 


ab. With connector 
J182 disconnected, 
pen position shifts 
over 10 divisions 


when polarity switch 


is operated 


Probable Cause 


(1) +150- or +85- 
volt power supply 


(1) Filament regu- 
lator or drive 
amplifier 


(1) Shorted filament 
circuit in drive 
amplifiers 


(1) Drive amplifier 


(1) Drive amplifier 


(1) Excessive d-c 
offset due to bad 
tubes in drive 
amplifier 


Procedure /Remedy 


(a) Replace or repair power 
supply 

(a) Replace or repair regulator 
or amplifier 


(a) Remove short 


(a) Replace or repair drive 
amplifier 


(a) Replace or repair drive 
amplifier 


(a) Replace tubes 


T-T-TP-VOWS. 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 


15. Mark 200 ac. Linearity poor, (1) Demodulator or (a) Replace or repair unit 
Recorder (Cont) one side of center reversing switch 
of channel 


ad. Normal linearity (1) Demodulator or (a) Replace or repair unit 
at center of channel reversing switch 
excess gain at over 
+20 divisions 


ae. Pen dead - level (1) Demodulator or (a) Replace or repair unit 
lights light except reversing switch 
when pen position 
is correct 


af. Overshoot non- (1) Loose strut (a) Tighten pen strut 
symmetrical ampli- 
fier OK (2) Dragging metrisite (a) Replace penmotor 
loop or loose drive 
coil in penmotor 


T-T-T?-V9ONS 


ag. Howling or pen (1) Penmotor defective (a) Replace penmotor 
oscillation even 


with controls set 
for good square 
wave 


ah. Large pen offset (1) Loose penor band (a) Tighten pen or band 
when signal sudden- (indicated by trace 
ly applied and re-__— not parallel to time 
moved - does not line) 
occur with slow 
signals 


69-€ 


Unit 


15. Mark 200 
Recorder (Cont) 


16. Random Noise 
Generator 


Table 3-12. Trouble Analysis (Cont) 


Trouble Probable Cause 


Procedure/Remedy 


ah. Large pen offset (2) Loose metrisite loop (a) Replace penmotor 


when signal sudden- in penmotor 
ly applied and re- 

moved - does not 

occur with slow 

signals (Cont) 


a. Meter does not (1) 604 Gas Triode 
read defective 


(2) Load impedance 


too low 


(1) Gas triode 
"sputtering" 


b. Meter reading 
flucuates 10% or 
more on 20 kc 
range 


c. Unit malfunctions (1) Defective compo- 
nent 


(a) Replace tube 


(a) Check that output switch 
is at ''HIGH" and check load 
connections 


(a) Check that heater voltage 
of gas tube is 6.3 volts 


(b) If not, adjust the potentiom- 
eter at rear of chassis (R8) 


(c) If "sputtering" continues with 
proper heater voltages, replace 
tube 


(a) Check voltages as given in 
table 3-14 


T-T-TP-VIWNS 
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17. Trygon Power 
Supply 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


Probable Cause 


NOTE 


Procedure/Remedy 


Paragrpahs 6-104 through 6-109 should be read before 
any attempt is made to troubleshoot the Trygon power 


supplies. 


a. Low or no output (1) Transistors Q1, Q2, 


voltage 


b. Excessive 
output voltage 


c. Poor load 
regulation 


d. Poor line 
regulation 


Q5, or Q7; resistors 
Ri, R4, R6, R8, R10, 
R16, or R18 open 


(2) Transistors Q3, Q4, 
or Q6; diodes CR1 
through CR5 or CR7; 
capacitors C1, C2, C3, 
or C5 shorted 


(1) Transistors Q4 or 
Q6; resistors R12, 
R14, R15, R17, R18, 
or R20 open 


(2) Transistors Q1, Q2, 
Q5, or Q7 shorted 


(1) Resistor R4 open 


(1) Diode CR5 open 


(a) Replace defective component 


(a) Replace defective component 


(a) Replace defective component 


(a) Replace defective component 
(a) Replace R4 


(a) Replace CR5 


T-T-TP-VINS 
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Unit 
17. Trygon Power 
Supply (Cont) 


18. Trygon Power 
Supply - Model 
TRP-32 81001 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


e. Excessive 
ripple 


a. No d-c output 
DS2 fails to light 


b. -18-volt d-c 
supply improper 


c. -6-volt d-c 
supply improper 


d. +12-volt d-c 
supply improper 


e. Circuit breaker 
CB1 trips errat- 
ically 


Probable Cause 


(1) Diode CR5 open 


(1) Switch S1 defective 
(2) Fuse F1 blown 
(3) Motor B1 shorted 


(4) Transformer T1 
defective 


(5) Circuit breaker 
CB1 defective 


(1) R16 or R37 defec- 
tive 


(1) R61 or R68 defec- 
tive 


(1) R84 or R90 defec- 
tive 


(1) R9 defective or 
misaligned 


Procedure/Remedy 
(a) Replace CR5 


(a) Replace switch 
(a) Replace fuse 
(a) Replace motor 


(a) Replace T1 
(a) Replace CB1 
(a) Replace R16 or R37 


(a) Replace R61 or R68 


(a) Replace R84 or R90 


(a) Replace or readjust R9 


T-T-T?-VOWS. 
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Unit 


19. Trygon Power 
Supply - Model 
SR36-125 OV S863 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


a. No output 


Probable Cause 


(1) Defective circuit 
breaker CB1, thermal 
switch S1 or trans- 
former T1 


(2) Input capacitors 
C1, C2 or C3 
defective 


(3) Loss of reference 
voltage 


(4) Collector to emitter 
or collector to base 
short in Q26 


(5) Collector to emitter 
or collector to base 
short in Q43, or C14 
defective 


(6) Collector to emitter 
or collector to base 
short in Q35, or R89 
defective 


(7) R1 thru R20 or R130 
thru R150 defective 


Procedure/Remedy 


(a) Replace defective unit 


(a) Replace defective unit 


(a) Replace capacitor C11 


(a) Replace Q26 


(a) Replace Q43 or C14 


(a) Replace Q35 or R89 


(a) Replace defective resistor(s) 
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Unit 


19. Trygon Power 
Supply - Model 
SR36-125 OV S863 
(Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


b. No output 
but ammeter 
indicates full 
load current 


c. No output - 
circuit breaker 
trips when set 


d. Non regulated 
output 


e. Current adjust 
control inopera- 
tive 


Probable Cause 
(1) CR12 shorted 


(2) C4, C5, or C6 
shorted 


(1) C1, C2, of C3 
shorted 


(2) CR1 thru CR6 
shorted 


(1) Collector to 


emitter or collector 


to base short in 


transistors Q1 thru 
Q20, Q21 thru Q25 


and Q28 
(1) R76 open 
(2) CR35 open 


NOTE 


Procedure/Remedy 


(a) Replace CR12 


(a) Replace defective capacitor(s) 


(a) Replace defective capacitor(s) 


(a) Replace defective diode(s) 


(a) Replace defective transistor(s) 


(a) Replace R76 


(a) Replace CR35 


For troubleshooting the remainder of the Trygon power 
supplies, refer to table 3-15 and the appropriate schematic 


in Section VII. 
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Table 3-12, Trouble Analysis (Cont) 


Trouble 


a. All displays 
serviced by a 

DRC cabinet fail 
to respond to com- 
puter command 
signals in the 
NORMAL mode 

of operation 


b. Individual dis- 
play(s) (less than 
total) fail to func- 
tion, or function 
incorrectly 


Probable Cause 


(1) Power failure in 
primary power supply 
to the cabinet 


(2) Faulty connections 
between computers and 
cabinet, or cabinet and 
displays 


(3) Power failure in 
cabinet, as indicated 
on instructor's con- 
sole 


(1) Blown fuse(s) in 
applicable DRCs 


(2) See step 20a(2) 
(3) Malfunctioning 


printed circuit 
switching card(s) 


Procedure/Remedy 


(a) Check primary power source 
for open switch, loose, or open 
connections 


(b) Make continuity test between 
power source and cabinet 


(a) Check input and output cables 
and connectors 


(a) Check power control panel 
for open circuit breaker or blown 
fuse in 400 cps circuit 


(b) Check power distribution 
panel for open or loose connec- 
tions on terminal boards 


(a) Check fuse panel of DRCs, 
replace blown fuses, indicated 
by glowing indicator lights 


(a) See step 20a(2) 
(a) Conduct functional testing 


(see Section II) on applicable 
DRCs 
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Unit 


20. DRC (Cont) 


Table 3-12, Trouble Analysis (Cont) 


Trouble 


b. Individual dis- 
play(s) (less than 
total) fail to func- 
tion, or function 
incorrectly 

(Cont) 


a. Several DBI 

channels inopera- 
tive, all other I/O 
devices operative 


Probable Cause 
defective transformer 


card(s), or defective 
connector in DRC(s) 


(1) DBI control circuits 


Procedure/Remedy 


(b) Replace defective printed 
circuit card(s) 


(c) If error persists with re- 
placement printed circuit 
card(s), replace transformer 
cards 


(d) If error still persists, 
replace the DRC case 


(a) Program computer to 
address one DBI channel in 
a repetitive cycle 


(b) Use an oscilloscope (item 
1, table 3-6) to verify that 

the control signals are correct 
as described in table 3-1 


(c) If all control signals are 
correct, go to step 21a(2) 


(d) If one or more control 
signals are incorrect, use an 
oscilloscope to isolate the 
logic element in the control 
signal gating circuits that is 
causing the malfunction 


T-I-TP-VONS. 
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Table 3-12, Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 


21. DCE (Cont) a. Several DBI (2) Address register, (a) Program computer to address 
channels inopera- count mode all DBI channels (full range) 
tive, all other I/O sequentially in a repetitive 
devices operative cycle 


(Cont) 
(b) Connect oscilloscope, 


(item 1, table 3-6) in turn, to 
the set output of each flip- 

flop in the address register. 
Verify that the address register 
progresses binarily to the 
maximum count for each 
complete cycle of operation. 


(c) If address count sequence is 
correct, go to step 21a(5) 


(d) If address count sequence is 
incorrect, go to step 21a(3) 


(3) Address register, (a) Program computer to 

control verification address all DBI channels (full 
range) sequentially in a 
repetitive cycle 


(b) Use an oscilloscope (item 
1, table 3-6) to verify that an 
index address pulse appears at 
the trigger input of the ad- 
dress register concident 

with each DDD control pulse 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 


21. DCE (Cont) a. Several DBI (c) If both signals are correct, 
channels inopera- go to step 21a(4) 
tive, all other I/O 
devices operative (d) If either signal is incorrect, 


(C ont) repeat step 21a(1)(d) 


(4) Address register, (a) Program computer to set 


initial set address register to maximum 
count (all ones") in a repetitive 
cycle 


(b) Connect oscilloscope 
(item 1, table 3-6) sync to 
control level DRA 


(c) Connect oscilloscope, 
(item 1, table 3-6) in turn, 
to the set input of each of the 
flip-flops in the address 
register 


(e) Replace input AND gates 
that fail to provide a set pulse 
when DRA and DATA OUT are 
present 


(f) Verify that set output of 
flip-flops goes to minus 6 volts 
when set 


T-TI-TP-VONWS | 
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Unit 


21. DCE (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


a. Several DBI 
channels inopera- 
tive, all other I/O 
devices operative 
(Cont) 


Probable Cause 


(5) Range register 


Procedure/Remedy 


(g) Replace flip-flops that fail — 
to set 


(h) Connect oscilloscope, 
(item 1, table 3-6) in turn, 
to the reset output of each 
of the flip-flops 


- (i) Verify that all flip-flops reset 


when the reset address level is 
received 


(j) Replace flip-flops that fail to 
reset 


(a) If steps 21a(1) through 21(4) 
were not performed, complete 

the procedure in step 21a(1)(d) 

before proceeding 


(b) Program computer to 

address all DBI channels (full 
range) sequentially in a repetitive 
manner 


(c) Connect oscilloscope, 
(item 1, table 3-6) in turn, 

to the set output of each 
flip-flop in the range register 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause 


21. DCE (Cont) a. Several DBI 
channels inopera- 
tive, all other I/O 
devices operative 
(Cont) 


(6) Range register, 
initial set 


Procedure/Remedy 


(d) Verify the range register 
begins with the maximum 

range count and counts down to 
zero for each complete cycle of 
operation 


(e) If range count is correct, go to 
to step 21b(1) 


(f) If range count is incorrect, 
go to step 21a(6) 


(a) Program computer to set 
range register to maximum 
count (all ''ones") in a repetitive 
cycle 


(b) Connect oscilloscope (item 
1, table 3-6) sync to control 
level DRR 


(c) Connect oscilloscope, 
(item 1, table 3-6) in turn, 
to the set input of each of 
the flip-flops in the range 
register 


'(d) Verify that a set pulse is 


received coincident with DRR 
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Unit 


21. DCE (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


a. Several DBI 
channels inopera- 
tive, all other I/O 
devices operative 
(Cont) 


b. Several DBI 
channels inopera- 
tive, Range and 
Address Registers 
verified to be 
operative 


Probable Cause 


(1) Decode Gate 
Malfunction 


Procedure /Remedy 


(e) Replace input ''And" gates 
that fail to provide a set 
pulse when DRR and DATA 
OUT are present 


(f) Verify that set output of 
flip-flops goes to minus 6 
volts when set 


(g) Replace flip-flops that fail 
to set 


(h) Connect oscilloscope, (item 
1, table 3-6) in turn, to the 
reset output of each of the 
flip-flops 

(i) Verify that all flip-flops 
reset when the Reset Range 
level is received 


(j) Replace flip-flops that 
fail to reset 


(a) Program computer to 
address all DBI channels 
sequentially in a repetitive 
cycle 


(b) Use an oscilloscope (item 
1, table 3-6) to determine the 
groups of channels that are 
failing 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 
21. DCE (Cont) b. Several DBI (c) Use an oscilloscope (item 
channels inopera- 1, table 3-6) to isolate the 
tive, Range and decode gate or associated 
Address Registers logic element causing the 
verified to be ? malfunction 


i : pe 


operative (Cont) 


(d) Replace the logic “eee 
and verify that the malfunc- 
tion has been corrected 


c. One DBI (1) Logic element (a) Program computer to address 
channel in- in data group the failed channel in a repetitive 
operative, input manner 

to device verified = 

to be correct (b) Use an oscilloscope (item 


1, table 3-6) to signal trace 
the appropriate data group 

beginning with signal name 

"Bit Number" and ending at 
"Data-In" 


¢ 


(c) Isolate and replace the 
logic element found to cause 
the malfunction 


22. DCE Control a. Cannot select (1) Control Unit (a) Program computer to ad- 
Unit any DCE I/O Selection dress the device in a repetitive 
Device manner 


T-T-T?-VONWS 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble 


22. DCE Control a. Cannot select 
Unit (Cont) any DCE I/O 
Device (Cont) 


Probable Cause 


Procedure/Remedy 


(b) Use an oscilloscope (item 
1, table 3-6) to verify that 
COMP signal is correct 
(Master Drawing 433) 


1 If signal is correct, go to step 
22a(1)(c) 


2 If signal is incorrect, verify 
that input level to OR gate for 
device selected (programmed) 
is correct 


a If input signal is correct, go 
to step 22b(1) 


b If signal is incorrect, isolate 
and replace logic element that 
is causing the malfunction 


(c) Use an oscilloscope (item 1, 
table 3-6) to verify that device 
control signals DRA, DRR, and 
DSE are correct at the input and 
the output of the power amplifier 
(Master Drawing 427) 


1 If all signals are correct, go 
to step 22a(1)(d) 
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_ Table 3-12, Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 


22. DCE Control a. Cannot select 
Unit (Cont) any DCE I/O 


2 If one or more control sig- 
Device (Cont) 


nals are incorrect, use an 
oscilloscope to verify that the 
control signals and strobe 
pulse (Master Drawing 432) 
are correct at the input to 

the gating circuits 


a If the signal inputs are 

correct, replace the logic 
element causing the mal- 
function 


b If the signal inputs are in- 
correct, go to step 22c(1) 


(d) Use an oscilloscope (item 1, 
table 3-6) to verify that Device 
Next Word (DNW FA for output 
device or DDD FA for input 
device) flip-flop is set after 
DSE is produced and after each 
information word is transferred. 
Also verify that flip-flop is 
reset coincident with timing 
pulse C14 (Master Drawing 415) 


€8-€ 
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Unit 


22. DCE Control 
Unit (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


a. Cannot select 
any DCE I/O 
Device (Cont) 


Probable Cause 


Procedure/Remedy 


1 If output signal is correct, 
go to step 22a(1)(e) 


2 If output signal is incorrect, 
use an oscilloscope to verify 
that the input signals (DNW or 
DDD) and C14 are received 


a If input signals are correct, 

use an oscilloscope to isolate 

the logic element that is caus- 
ing the malfunction 


b If input signals are incorrect, 
go to step 22c(2) 


(e) Use an oscilloscope (item 1, 
table 3-6) to verify that the 
number of DNW pulses (output 
device) or DDD pulses (input 
device) at the output (Master 
Drawing 306) are equal to the 
range count programmed 


1 If output is correct, go to 
step 22a(1)(f) 


2 If output is incorrect, verify 
that input (from device) to 
gating is correct 


T-T-T?-V9NS 
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Unit 


22. DCE Control 
Unit (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble Probable Cause Procedure/Remedy 
a. Cannot select a If input is correct, isolate 
any DCE I/O and replace logic element 
Device (Cont) causing malfunction 


b If input is incorrect, refer 
to paragraph 3-13 in this sec- 
tion pertaining to DCE I/O 
devices 


(f) Input Device 


1 Use an oscilloscope (item 1, 
table 3-6) to verify that the 
data is gated correctly to the 
FBC register 

NOTE 


Master Drawing 411 represents 
1 of 24 circuits, one for each bit 
of the computer word 


a If data is correct, control 
unit is functioning correctly 
for device selected 


b If data is incorrect, isolate 
and replace logic element 
causing malfunction 


T-T-TP-VONS 


Unit 


22. DCE Control 
Unit (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble Probable Cause 


a. Cannot select 
any DCE I/O 
Device (Cont) 


b. Cannot select (1) Selection Matrix 
a DCE I/O Device. 

(COMP Signal Veri- 

fied to be correct 

in step 22a(1) 


Procedure/Remedy 
(g) Output Device 


1 If this step is reached using 
an output device, control unit 
is functioning correctly for 
device selected 


(a) Verify that the DIS level is 
present (minus 6 volts) for the 


device selected (Master Drawing 
430) 


1 If level is correct, refer to 
paragraph 3-13 in this section 
pertaining to DCE I/O device 
malfunctions 


2 If level is incorrect, perform 
the following: 


a Verify that the correct 
selection flip-flop is set 
in accord with the computer 
used and device selected 


(1) If flip-flop is set, verify 
that signal path is correct 
through the output gating 
circuits and the power ampli- 
fier (PN 30) 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 


22. DCE Control b. Cannot select (2) If flip-flop is not set, 

Unit (Cont) a DCE I/O Device. verify that input selection 
(COMP Signal Veri- gates provide a set pulse 
fied to be correct 


to flip-flop 
in step 22a(1) (Cont) 


(a) If set pulse occurs, re- 
place flip-flop 


(b) If set pulse does not occur, 
verify that OCP, OSM and 
COMP levels are correct at 
the input to the selection 
gates 


(1) If input levels are cor- 
rect, replace logic element 
causing malfunction 


(2) If input levels are in- 
correct, go to step 22d(1)(b) 


c. Control sig- (1) Control Section (a) Verify that FEN-1 and FEN-1 
nals DRA, DRR control signals are correct 
and DSE 


(Master Drawing 413) 


missing 


1 If signals are correct, go to 
step 22d(1)(d) 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 
22. DCE Control c. Controls sig- 2 If signals are incorrect, 
Unit (Cont) nals DRA, DRR verify that FEN is received 
and DSE missing at the input to the gating 
(Cont) circuits 


a If input signal is correct, 
isolate and replace logic 
element that is causing 
malfunction 


(2) Coaxial Termination (a) Verify that DNW (output 
device) or DDD (input device) 
are received from device and 
is not distored by (CT30) coaxial 
termination (Master Drawing 

425) 


T-T-T?-VOWS 


(b) If signal is not received, 
refer to paragraph 3-13 in 
this section pertaining to 
DCE I/O devices 


(3) FBC Data Lines (a) Program the computer to 
place a 24 bit computer word 
of alternate "'ones" and "zeros" 


on the FBC data lines 


(b) Verify that the data is 
received correctly by moni- 
toring the output of the power 


re 


Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause 
22. DCE Control c. Controls sig- 
Unit (Cont) nals DRA, DRR 
and DSE missing 
(Cont) 
d. False Stop (1) DOS Gate Matrix 


Level Present 


Procedure /Remedy 


amplifiers (Master Drawing 
410) 


1 If data is correct, go to step 
22d(1) 


2 If data is incorrect, verify 
that the data received from the 
FBC is correct 


a If input data is incorrect, 
refer to the DDP-224 Com- 
puter Maintenance Manual to 
isolate malfunction in com- 
puter 


b If input data is correct, 
isolate and replace inverter 
or power amplifier that is 
causing malfunction 


(a) Verify that a false DOS 
level is not preventing device 


selection by performing the 
following: 


1 Verify that a DOS level is 
not being received from the 
device by monitoring the input 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 


22. DCE Control d. False Stop to the DOS gate matrix, (Master 
Unit (Cont) Level Present Drawing 426) 
(Cont) 


a If DOS level is present, refer 
to paragraph 3-13 in this sec- 
tion pertaining to DCE I/O 
devices 


b If DOS level is not present, 
verify that the output of DOS 
gate matrix is not providing 
a false DOS level 


c If false DOS level is present, 
replace logic element causing 
malfunction 


2 Verify that DOS and DOSFA 
flip-flop (elements 13 and 14) 
are not set 


a If DOSFA level is present, 
replace flip-flop(s) that is 
causing malfunction 


b If DOSFA level is not 
present, return to step 
22a(1) 


-§& 


Unit 


22. DCE Control 
Unit (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


d. False Stop 
Level Present 
(Cont) 


Probable Cause 


Procedure/Remedy 


(b) Verify that the OSM and OCP 
codes are received correctly | 
from the computer (Master 
Drawing 428) 


1 If input signals are correct, 
replace the inverter-amplifier 
that is causing malfunction 


2 If input signals are incorrect, 
refer to the DDP-224 Computer 
Maintenance Manual to isolate 
malfunction in computer 


(c) Verify that the timing pulses 
from the sequencer produce 
control signals DRA, DRR and 
DSE at the output of the applic- 
able power amplifier for the 
device selected (Master Draw- 
ing 423) 


NOTE 
For output device, include 


DRWN. For Input device, 
include DDD. 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 


22. DCE Control d. False Stop 1 If output signal is correct, go 
Unit (Cont) Level Present to step 22a(1)(c) 
(Cont) 


2 If output signal is incorrect, 
verify that timing signal(s) from 
sequencer is received at input 
to power amplifier 


a If input signal is correct, 
replace power amplifier that 
is causing malfunction. 


b If input signal is incorrect, 
go to step 22d(1)(d) 


(d) Verify the sequencer timing 
pulses CO through C17 to be 
correct at the outputs of the 
inverter-amplifiers (Master 
Drawing 421). Refer to 

sequencer chart, figure 3-2 
for order of occurrence 


1 If outputs are correct, go 
to step 22e(1)(c) 


2 If outputs are incorrect, 
verify input timing signals 
CCO through CC3 to be 

correct 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause 


22. DCE Control d. False Stop 
Unit (Cont) Level Present 
(Cont) 


e. T1, T4 or (1) Timing circuits 
AR levels 
incorrect 


Procedure/Remedy 


a If input signals are correct, 
isolate and replace octal 
decoder or inverter-amplifier 
that is causing malfunction 


b If input signals are incorrect, 
go to step 22d(1)(e) 


(e) Verify that the sequencer 
control flip-flops are operating 
and produce sequencer control 
levels CCO through CC3 (Master 
Drawings 418 and 419). Refer 
to sequencer chart, figure 3-2 
for set and reset sequence for 
flip-flops 


1 If output of sequence control 
flip-flops is correct, repeat 
step 22d(1)(d) 


(a) Verify that timing flip- 

flops TTO through TT2 provide 
timing pulses T1 and T4 
(Master Drawing 423). Refer to 
sequencer chart, figure 3-2 for 
order of occurrence 
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Table 3-12. Trouble Analysis (Cont) 


oo 
1 
© 
> 


Unit Trouble Probable Cause 
22. DCE Control e. T1, T4 or 
Unit (Cont) AR levels 
incorrect 
(Cont) 


Procedure/Remedy 


1 If outputs are correct, per- 
form step 22e(1)(b) 


2 If outputs are incorrect, 
verify that the input levels 
to the output gating circuits 
are correct 


a If input levels are correct, 
replace gating element causing 
malfunction 


b If input levels are incorrect, 

verify that input levels to input 
gating circuits and the level co 
control gating circuits are cor- 
rect 


(1)If input gating levels are 
correct, isolate and replace 
gating circuit or flip-flop 
that is causing malfunction 


(2) If output of sequence con- 
trol flip-flops is incorrect, 
verify that input levels (set, 
reset and level control) are 
correct 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure /Remedy 


22. DCE Control e. T1, T4 or (a) If input levels are correct, 


Unit (Cont) AR levels replace flip-flop that fails to 
incorrect respond 
(Cont) 


(b) If input levels are incor- 
rect, verify the input levels 
to gating circuits to be cor- 
rect 


(1) If input levels are cor- 
rect, isolate and replace 

logic element causing mal- 
function 


(2) If input levels are in- 
correct, go to steps 
22e(1)(b) and 22e(1)(c) 


(3) If input gating levels 
are incorrect, review 
procedure performed 
in step 22d(1)(e) 


(b) Verify performance of the 
AR flip-flop, refer to sequencer 
chart figure 3-2 to determine 
set or reset condition with re- 
spect to phase at timing cycle 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure /Remedy 


22. DCE Control e. T1, T4 or 

Unit (Cont) AR levels 
incorrect 
(Cont) 


1 If performance of AR 
flip-flop is correct, go 
to step 22d(1)(c) 


2 If performance of AR 
flip-flop is incorrect, 
verify that the set and 
reset input levels are 
correct 


a If input levels are 
correct, replace flip- 
flop 
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b If input levels are 
incorrect, isolate and 
replace logic element 

that is causing malfunction 


(c) Verify that control levels 
RGFA and IORG occur in cor- 
rect sequence (Master Drawing 
413). Refer to sequencer chart, 
figure for order of occurrence 


1 If both control signals are 
correct, refer to DDP-224 
Computer Maintenance 
Manual to isolate malfunction 


Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 


22. DCE Control e. T1, T4 or AR 2 If one or both signals are 
Unit (Cont) levels incorrect incorrect, isolate and replace 
(Cont) logic element cousing mal- 


function 


23. Electronic NOTE 
Synchro Resolver 
Driver The following initial conditions must be met 


before troubleshooting begins. 


1, All testing is to be performed in the 
trainer. 


. Ensure the proper d-c power is applied 
to the ESRD cards. (See figures 8-23, 
8-27, 8-28 and 8-29). 


. Connect a d-c power supply, variable 
through a range of plus to minus 10 
volts, (a D/A signal may be available) 
to D/A input pin 21 of the half channel 
synchro driver and to input pins 13 
and 21 of the full channel synchro 
driver. 
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Unit 


23. Electronic 
Synchro Resolver 
Driver (Cont) 


Table 3-12. Trouble Analysis (Cont) 
Trouble Probable Cause 


a. Erroneous out- (1) Phase shift in output 
put from ESRD signals 


(2) Output signal with a 
d-c voltage offset 


Procedure/Remedy 


(a) Set the d-c power supply, 
(see note 3) toa plus 10 volts 


(b) Use an oscilloscope (item 
1, table 3-1) to verify that the 


output (TP1 or TP2) is in phase 


with the 400 cps reference, 
TP3 of the phase comparator 
oscillator 


(c) If signals are in phase, go 
to step 23a(2) 


(d) If the signals are out of 
phase, adjust filter poten- 
tiometers (see figure 6-7) on 
the half and full channel 
synchro driver boards refer 
to paragraph 6-27 for align- 
ment procedures 


(a) Set the d-c power supply, 
(see note 3) to 0 volts 


(b) Use an oscilloscope (item 
1, table 3-1) and determine 
if the channel voltages are 
correct. Refer to table 6-3 
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Table 3-12. Trouble Analysis (Cont) 


peas 
Unit Trouble Probable Cause Procedure/Remedy 
23. “lectronic (c) ff voltages are correct 
Synchro Resolver go to step 23a(3) 


Driver (Cont) 
(d) If voltages are incorrect, 
go to step 23a(2)e 


(e) Null operational ampli- 
fiers AR1, AR2, AR3 and 
AR4 (see figure 8-23) on 
the full channel synchro 
driver. Refer to paragraph 
6-31 for nulling procedures 


(3) Square wave input (a) Leave the d-c power 
to pins 19 and 23 of supply set to 0 volts 

the full channel syn- 

chro cxiver out of (b) Use an oscilloscope 
phase (item 1, table 3-1) and 


determine if the square 
wave inputs are in phase 


(c) If the signal is in phase, 
go to step 23a(4) 


| (d) If the signal is out of phase 
| go to step 23a(3)e 


| 

| (e) Null operational ampli- 
fiers on the pulse amplifier 
(see figure 8-29). Refer to 
paragraph 6-31 for nulling 

procedures 
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Unit 


23. Electronic 
Synchro Resolver 
Driver (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble Probable Cause 


(4) Irregular notched 
square wave shape 

at TP3 on the pulse 
amplifier (see 

figure 8-29) 


Procedure/Remedy 


(f) If the signal is still out 
of phase go to step 23a(3)g 


(g) Balance the input modu- 
lator (see figure 6-6) on the 
full channel synchro driver 
board. Refer to paragraph 
6-21 for balancing pro- 
cedure 


(a) Set the d-c power supply 
(see note 3) to a plus 10 
volts 


(b) Use an oscilloscope 
(item 1, table 3-1) and 
determine if the wave shape 
at TP3 is correct, (see 
figure 6-3) 


(c) If the wave shape is 
correct, go to step 23a(5) 


(d) If the wave shape is in- 
correct, go to step 23a(4)e 
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' Table 3-12. Trouble Analysis (Cont) 
Unit Trouble Probable Cause 


23. Electronic 
Synchro Resolver 
Driver (Cont) 


(5) Logic portion of 
phase locked control 
loop operating im- 
properly 


TOT-€ 


Procedure/ Rem edy 


(f) If the waveshape is still 
incorrect go to step 23a(4)g 


(g) Adjust the phase com- 
parator and oscillator (see 
figure 8-28). Refer to 
paragraph. 6-11 for adjust- 
ment procedures 


(h) If the wave shape is 
still incorrect go to step 
23a(5) 


(a) Leave the d-c power supply 
set to plus 10 volts 


(b) Using an oscilloscope 
(item 1, table 3-1) check 
the outputs of the eight 
flip-flops comprising the 
logic 


(c) Isolate and replace the 
logic element found to be 
malfunctioning 
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Unit 


24. Up Data 
Link 


Table 3-12. Trouble Analysis (Cont) 
Trouble Probable Cause 


a. No outputfrom (1) Incorrect message 
data register format 


(2) Clock pulse absent 


Procedure/Remedy 


(a) Ensure that system is not in 
a fail mode 


(b) Monitor input data to level 
converter 


(c) Ensure that input message 
is in correct format 


(d) If input data is correct, 
go to 24a(2) 


(e) If input data is incorrect, 
check data path to MSCC 
interface and correct any 
faults 


(a) Monitor 1 kc clock pulse 
input to level converter 


(b) If input data is present, 
go to 24a(3) 


(c) If input data is absent, 
check data path to MSCC 
interface and correct any 
faults 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble 


24. Up Data Link 
(Cont) 


b. Fails to 
generate val- 
idate signal 
to PCM 


Probable Cause 


(3) UDL status from 
computer 


(4) Faulty plug-in 
card(s) 


(1) Validate signal 
generator 


Procedure/Remedy 


(a) Monitor UDL status 
input to fault insertion 
module 


(b) If data is correct, go 
te 24a(4) 


(c) If data is incorrect, 
check program setting 
and data path to computer 


(a) Monitor the signal 
path through the sub-bit 
counter, info-bit counter, 
and error detection cir- 
cuits 


(a) Monitor validate output 
from error detection 
circuits 


(b) If data is present, re- 
place faulty plug-in 
card(s) in generator 


(c) If signal is absent, go 
to 24a(4) and 24c 


T-T-T?-VIWS 


vOT-€ 


Table 3-12. Trouble Analysis (Cont) 
Trouble 


Unit Probable Cause Procedure/Remedy 


24. Up Data Link c. Input data is (1) Address decoder, (a) Monitor signal path from 


(Cont) correct but out- sub-bit decoder, sub-bit output of level converter 
put is not in proper shift register, or in- through sub-bit shift register, 
format formation-bit shift sub-bit decoder, and info-bit 


register register to address decoder 


(b) If data is correct, go to 
24a(4) 


(c) If data is incorrect, replace 
faulty plug-in card(s) 


25. CTE a. 512 kc output (1) Loss of external (a) Ensure the CTE is not in 
missing at CTE 1 ke clock a fail mode 
during integrated 
mode (b) Monitor the CTE to deter- 


mine that the 6.4 kc power 
sync output is present 


(c) If the 6.4 data is present, 
replace the card containing 
the AND gate or the card 
containing the level shift 
output 


(d) If the data is absent, place 
mission switch in non- 
integrated mode 


(e) If data is now present, go 
to 25a(2) 


(f) If data is now absent, go 
to 25a(2)(d) 
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25. CTE (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble Probable Cause 


(2) Defective plug-in 
card(s) 


b. 512 ke out- 
put missing at 
CTE during non- 
integrated mode 


(1) Loss of internal 
clock signal 


Procedure/Remedy 


(a) Place mission switch in 
integrated mode and monitor 
the following signal paths 
for loss of data 


1. AND gate 
2. Schmitt trigger 


3. Frequency multiplier 
(X1024) 


(b) Replace faulty card(s) 


(c) Monitor 1 PPS input to 
CTE 


(d) If data is absent, repair 
or replace interface cable 


(e) If data is present, monitor 
output of divide-by-two 
flip-flop 


(f) If data is absent, re- 
place divide-by-two flip- 
flop 


(a) Ensure that CTE is not 
in a fail mode 


(b) If data is present, go to 


25b(1)(e) 
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Table 3-12. 


Unit Trouble 


25. CTE (Cont) 


c. 6.4 ke output 
missing at CTE 


Probable Cause 


(1) Loss of internal 
clock signal 


(2) Defective plug- 
in card(s) 


Trouble Analysis (Cont) 


Procedure/Remedy 
(c) Place mission switch to 
integrated mode and monitor 
512 ke data 


(d) If data is absent, go to 
25a 


(e) Monitor signal at 1024 kc 
clock and AND gate 


(f) Replace faulty card(s) 


(a) Ensure that CTE is not 
in a fail mode 


(b) If data is present, go to 
25c(2) 


(c) Monitor 512 ke output 


(d) If data is absent, go to 
25a and b 


(a) Monitor the following 
signal path for loss of 
signal: 
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Unit 


25. CTE (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


d. Real time 
interrupt sig- 
nal missing at 
CTE 


Probable Cause 


(1) Loss of internal 
clock signal 


(2) Defective plug-in 
cards(s) 


Procedure/Remedy 


1 Output of divide-by-80 
circuit 


2 AND gate 
3 Power sync. output 


(a) Ensure CTE is not in 
a fail mode 


(b) If data is present, go to 
25d(2) 


(c) Monitor 6.4 ke output 


(d) If data is absent, go to 
25c 


(a) Monitor the following 
signal paths for loss of data 


1 Divide-by-320 circuit 
2 AND gate 


3 Multivibrator 


(b) Replace faulty card(s) 


T-T-T?-V9IWS 


Unit 


25. CTE (Cont) 


26. G&N 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


e. 1 PPS signal 
missing at CTE 


a. Parallel data 
missing from 
DCE control unit 


b. Data missing 
at output of delay 
line 


Probable Cause 


(1) Loss of internal clock 
signal 


(1) Faulty cabling 


(1) Defective plug-in 
card(s) 


Procedure/Remedy 


(a) Monitor RTI output signal 
(b) If data is absent, go to 25d 
(c) If data is present, monitor 
the following signal paths for 

loss of data: 

1 Divide-by-20 circuit 

2 AND gate 

3 Level shift 


(a) If data is absent, repair or 
replace cable to CTE 


(b) If data is present, monitor 
2 mc timing pulse from DCE 


(c) If timing pulse is present, 
check data flow through entry 
sequencer 


(a) Monitor input to delay line 


(b) If data is present, replace 
delay line card 


(c) If data is absent, check in- 
put gating circuits to delay line 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble 


26. G&N (Cont) 


c. Output data at 
delay line not in 
proper format 


d. Improper out- 
put from bit 
counter (A) 


Probable Cause 


(1) Incorrect input to 
delay line 


(1) Defective plug- 
in card(s) 


Procedure/Remedy 


(d) If input data is incorrect, 
replace faulty gating circuit 
card(s) 


(e) If input data is correct, 
monitor gating output from 
entry sequencer 


(f) If data is incorrect, re- 
place faulty entry sequencer 
card(s) 


(g) If data is correct, check 
and correct problem with in- 
put shift register 

(a) Monitor input to delay line 


(b) If data is correct, go to 
26b(1)(c) 


(c) If data is incorrect, go to 
26a(1)(b), 26d, and 26e 


(a) Monitor 2 me sync. input 
to bit counter (A) 


(b) If data is present, replace 
card 


(c) If data is absent, go to 
26a(1)(b) 
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Unit 


26. G&N (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble Probable Cause 


e. Improper output (1) Word counter 
from word counter 


f. Identification (1) Read sequencer 
code remains at identification code 
zeros or ones flip-flop or word 
for all messages counter 


(2) Trigger output 
from read sequencer 


Procedure/Remedy 


(a) Monitor input from bit 
counter (A) 


(b) If data is correct, isolate 
and replace faulty card(s) in 
word counter 


(c) If data is absent, go to 
26d 


(a) Monitor trigger input of 
identification code flip-flop 
for a change every fifth 
message 


(b) If data is correct, replace 
flip-flop 


(c) If data is incorrect, go to 
to 26e and 26g 


(a) Monitor trigger output of 
read sequencer 


(b) If data is incorrect, isolate 
and replace faulty card(s) 


(c) If data is correct, go to 
26a(3) 
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Table 3-12. Trouble Analysis (Cont) 


Unit Trouble 


26. G&N (Cont) 


g. Output data 
not in correct 
format 


Probable Cause 


(3) Identification flip- 
flop 


(1) Output shift 
register 


Procedure/Remedy 


(a) Monitor set and reset inputs 
to identification code flip-flop 


(b) If data is present, replace 
flip-flop 


(c) If data is absent, correct 
faulty wiring to delay line 
output 


(a) Monitor input data from delay 
line 


(b) If data is present: 


1 Isolate and replace faulty 
plug-in card(s) in shift register 


2 Correct loss of sync from 
read sequencer 


(c) If data is absent, monitor 
SOM and EOM inputs to read 
sequencer 


(d) If data is present, replace 
faulty card in read sequencer 


(e) If data is absent, check and 
repair PCM cable 
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Unit 


26. G&N (Cont) 


27. DRC Auto- 
Tester 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


h. Identification 
code missing from 
output message 


Probable Cause 


(1) Bit counter (B) 


Procedure/Remedy 


(a) Monitor output of bit 
counter (B) 


(b) If data is present, check 
signal path through overflow 
register and AND gate 


Note 
The procedure/remedy for all 
DRC Auto Tester troubles is 
as follows: 


a. For indicator lamp failures, 
replace the lamp. If re- 
placed lamp fails to function, 
replace the indicated printed 
circuit card. 


. If a malfunction is possibly 
caused by one or more printed 
circuit cards, replace the 
indicated cards one at a time, 
repeating the test signal(s) 
after each replacement until 
the defective card is found. 
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Unit 


27. DRC Auto- 
Tester (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


a. Sine and/or 
cosine millivolt 
meters fail to 
indicate error 
voltage 


b. Either or both 
ERROR lamps fail 
to light when me- 
ter(s) indicate a 
large error (tester 
continues to run) 


c. Pressing START 
switch fails to start 
tester 


d. Pressing 
STOP switch fails 
to stop tester 


e. Pressing 
GENERAL RESET 
switch fails to re- 
set tester 


Probable Cause 


(1) Phase detector card 
(connector J1) L200-100- 
683 and L543-100-052 


(2) Error sensor card 
(cosine - connector J3) 
(sine - connector J5) 
L200-100-661 and L543- 
100-051 


(3) Defective meter 


(1) See 27a(1) thru 27a(3) 


(1) Control logic card 
(connector J2) L200-100- 
734 and L543-100-056 


(2) Defective switch 
(1) Refer to 27c(1) and 
27c(2) 


(1) Refer to 27c(1) and 
27c(2) 


Procedure/Remedy 
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Table 3-12. Trouble Analysis (Cont) 
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Unit Trouble Probable Cause Procedure/Remedy 


27. DRC Auto- f. Pressing TEST (1) Refer to 27c(1) and 
Tester (Cont) SIGNAL RESET 27c(2) 

switch fails to re- 

set signal sequence 

to test signal No. 1 


g. Testing con- (1) Refer to 27c(1) 
tinues after ER- 
ROR lamp(s) light 


h. Tester failsto (1) Refer to 27c(1) 
stop after 38th 

test signal is (2) DCA logic card 
applied to the last (connector J4) L200- 
installed DRC 100-649 and L543-100 
channel (testing 049 

starts over again) 
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i. Tester fails to (1) Refer to 27c(1) 
stop after last in- 

stalled DRC 

channel is tested, 

i.e., indicator 

lights flash for non- 

existant channels 


j. Tester skips (1) Refer to 27c(1) 
one or more test 

signals when the 

START switch is 

pressed following 

an error stoppage 
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Unit 


27. DRC Auto- 
Tester (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


k. Error lamp 
fails to go out 
when START 
switch is pressed 
following an error 
stoppage 


1, Large errors 
are indicated for 
one or all test 
signals on all 
channels 


m. Channel in- 
dicator lights fail 
to light or light in 
improper sequence 
for channels 11-17 
or 18 or 1 thru 10 


Probable Cause 


(1) Error sensor card 
(cosine - connector J3) 
(sine - connector J5) 
L200-100-661 and L543- 
100-051 


(1) DCA logic card 
(connector J3) L200- 
100-649 and L543-100- 
049 

Note 
When the malfunction is 
traced to a DCA logic 
card, it indicates that 
these are false errors 
due to improper atten- 
uation signals being 
generated by the DCA 
logic. 


(1) Relay driver card 
(channels 11-17 or 18- 
connector J6) (channels 
1 thru 10-connector 67) 
L200-100-552 and 
L543 -100-040 


(2) Channel selector 
decoder card (connector 
J8) L200-100-567 and 
L543 -100-043 


Procedure/Remedy 
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Unit 
27. DRC Auto- 
Tester (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


n. One or more 
indicator lights 
for channels 11- 
1? or 15 oF 3 
thru 10 remain 
lit as testing 
proceeds 


o. Test signal 
indicator lights 
fail to light or 
light in an im- 
proper sequence 


p. One or more 
test signal in- 
dicator lights 
remain lit as 
testing proceeds 


Probable Cause Procedure/Remedy 
(3) Five-bit counter card 

(connector J9) L200-100- 

548 and L543-100-039 


(1) Refer to 27m(1) 
(2) Refer to 27m(2) 


(3) Refer to 27m(3) 


(1) Six-bit counter card 
(connector J10) L200- 
100-548 and L543-100 
039 


(2) Buffer card (connector 
J11) L200-100-578 and 
L543 -100-045 


(3) Test signal indicator 
decoder card (test sig- 
nals 1 thru 20 - connector 
J13 and test signals 21 
thru 38-connector J14) 
L200-100-581 and L543- 
100-046 


(1) Refer to 270(1) thru 
270(3) 


T-I-T?-VOWS 


LTE“€ 


Unit 


27. DRC Auto- 
Tester (Cont) 


Table 3-12. Trouble Analysis (Cont) 


Trouble 


q. Tester stops 
and indicates an 
excessive error 
on the same test 
signal(s) in each 
channel 


r. Very large 
error drives sine 
or cosine millivolt 
meters needle 
again a stop for 
one or more test 
signals in each 
channel 


s. Very large 
error drives sine 
or cosine millivolt 
meter needle 
against a stop for 
one or more test 


signals. The error, 


as shown on the 
meter, may drift- 
become smaller 
then larger as the 
tester remains 
stopped 


Probable Cause 


(1) Test signal encoder 
card (connector J12) 
L200-100-620 and 

L543 -100-047 


(1) Hi-current relay 
driver card (connector 
J15) L200-100-554 and 
L543 -100-041 


(1) Selector ''A" card, 
test signals 1 thru 19 
(cosine-connector J16 
and sine-connector J18) 
L200-100-514 and L543- 
100-037) 


(2) Selector 'B" card, 
test signals 20 thru 38 
(cosine-connector J17 
and sine-connector J19) 
L200-100-515 and L543 - 
100-038) 


Procedure/Remedy 


T-T-T?-VOWS 


8TT-€ 


Table 3-12. Trouble Analysis (Cont) 


Unit Trouble Probable Cause Procedure/Remedy 


27. DRC Auto- t. The error (1) Defective reed switch 
Tester (Cont) reading, indicated 
in Trouble 27 s, 
varies sharply 
when the printed 
circuit card is 
lightly tapped 


T-I-T?-VOWS 


6TT-€ 


30A1TB1 
30A1TB1 
30A1TB1 
30A1TB1 
30A1TB1 
30A1TB1 
30A1TB1 
30A1TB1 
30A1TB1 
30A1TB2 
30A1TB2 
30A1TB2 
30A1TB2 
30A1TB2 
30A1TB3 
30A1TB3 
30A1TB3 
30A1TB3 


30A1TB4 
Inputs 


From 


Terminal Board 


Primary power for 
unit 30 


Table 3-13. Voltage Chart for T/M System 


Terminal 
(Test Point No.) 


Plug 


30A2A1P28 
30A2A1P28 
30A2A1P28 
30A2A2P70 
30A2A2P70 
30A2A2P70 
30A2A7P60 
30A2A5P 18 
30A2A5P 18 
30A2A8P32 
30A2A9P38 


30A2A10P44 
30A2A11P50 


30A1A3P4 

30A1A5P22 
30A2A6P24 
30A1A7P 10 
30A1A8P 14 


To 


Pin 
Test Point 


A (A) 
B (B) 
E (C) 
3 
11 
8 
18 (D) 
F (E) 
H (F) 
51 (G) 
51 (H) 
51 (1) 
51 (J) 
2 
28 (K) 
18 (L) 
2 (M) 
2 (N) 


+20 vde 
-20 vdc 
+24 vdc 


115 vac, 400 cps, phase A 


115 vac, 400 cps, phase B 
115 vac, 400 cps, phase C 


+24 vdc 
+24 vde 
+6 vde 

+24 vdc 
+24 vdc 
+24 vdc 
+24 vdc 
+24 vde 
+24 vde 
+24 vdc 
+24 vdc 
+24 vdc 


+24 vdc 
+6 vde 

-20 vde 
+20 vdc 


115 vac, 400 oS phase C 
115 vac, 400 cp 


phase B 


T-T-TP-VONS 


OZT-¢ 


From 


Terminal Board 


29A7TB1 
29A7TB1 
29A7TB2 
29A7TTB2 


29A7TTB2 
29A7TB2 
29A7TTB3 
29ATTB3 
29A7TTB3 
29A7TB4 
29A7TB4 
29A7TTB5 
29A7TB5 
29A7TB5 
29A7TB5 
29A7TTBS 
29A7TB5 
29A7TTB5 


Primary power for 


unit 29 
29A7TTB6 
29A7TB6 


Table 3-13. Voltage Chart for T/M System (Cont) 


Terminal 
(Test Point No.) 


19 (25) 
12 (26) 
13 (27) 
1 (28) 
8 (29) 
5 (30) 
11 (31) 


12 (32) 
13 (33) 
6 (34) 
19 (35) 
20 (36) 
1 (37) 
11 (38) 
3 (39) 
6 (40) 
7 (41) 
8 (42) 
14 (43) 
17 (44) 
18 (45) 


2 (46) 
3 (47) 


Plug 


29A3A2P14 
29A3A3P15 
29A2P7 
29A5P24 
29A5P24 
29A5P24 
29A5P24 
29A5P24 
29A4A1P 18 


29A6A2P30 
29A6A1P28 
29A1A2P3 
29A1A1P1 
29A1A1P1 
29A1A1P1 
29A4A2P22 
29A4A2P22 
29A4A2P22 


To 


Pin 


Test Point 


Voltage 


115 vac, 400 cps, phase A 
115 vac 
115 vac com 
+24 vdc 
+24 vde 
+24 vde 
+24 vde 
+15 vde 
-15 vde 
6.3 vac 
6.3 vac 
+24 vdc 
6.3 vac 
6.3 vac 
+24 vdc 
+24 vdc 
+24 vde 
+6 vdce 
-6 vdce 
+6 vde 
+6 vdce 
+24 vde 
+6 vde 


115 vac 
115 vac 


T-T-TP-VOWNS 


TeI-€ 


From 


Terminal Board 


29A7TB6 
29A7TB6 
29ATTB6 
29A7TB6 
29A7TB6 
29A7TB6 
29A7TTB6 
29A7TTB6 


Table 3-13. Voltage Chart for T/M System (Cont) 


Terminal 
(Test Point No.) 


7 (48) 
8 (49) 
9 (50) 
10 (51) 
11 (52) 
14 (53) 
19 (54) 
20 (55) 


Plug 


To 


Pin 


Test Point 


-6 vdc 

+24 vde 
+24 vde 
+24 vde 
+24 vdc 
+6 vde 

115 vac 
115 vac 


T-T-T?-V9NS 
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Table 3-14. Random Noise Generator Voltages 


Component 


Transformer Tl 


Tube V1 (3-4) 


Tube V2 (6D4) 


Tube V3 (6AQ5) 


Pin or Terminal 


10 and 11 


> and 6 

6 and 7 

8 and 9 

2 to ground 
7 to ground 
3 to ground 
4 to ground 
7 to ground 
1 to ground 
2 to ground 
3 to ground 


4 to ground 


Voltage 


120.0 volts ac 


17.0 volts ac 
17.0 volts ac 
6.3 volts ac 
13.4 volts de 
6.3 volts de 
6.3 volts de 
0.0 volts de 
16.0 volts dc 
0.0 volts de 
5.9 volts dc 
20.0 volts dc 


13.4 volts de 


5 to ground (1) 230.0 volts dc 
(2) 215.0 volts dc 
(3) 45.0 volts de 
6 to ground (1) 150.0 volts de 
(2) 150.0 volts de 
(3) 110.0 volts de 


Tube V4 (6AQ5) 1 to ground 0.0 volts de 


2 to ground 13.0 volts de 
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Table 3-14, Random Noise Generator Voltages (Cont) 


Component Pin or Terminal Voltage 


3 to 4 6.3 volts ac 

5 to ground 165.0 volts dc 

6 to ground 245.0 volts dc 

Tube V5 4 to ground 120.0 volts dc 

(115NP30T) 9 to ground 120.0 volts ac 
NOTES 


1. Voltages on pins 5 and 6 of tube V3 are with RANGE switch 
S3 at (1) 5MC, (2) 500 kc, and (3) 20 ke. 


2. Tube V3 measurements are taken with respect to terminal 11 
on transformer T1 with a 1000 n/volt meter. 
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Table 3-15. Trygon Power Supplies Voltages 


Component DC Voltage 
Model M36-30 AOV S840 +10% (Across Component) 


ow 


C2 
CRT, CR8, CR9 


— 


R100 and R20 
R21 

R25 

CR40 

R28 

R30 

R31 

C9 

C20 

CR50 

CR28 and CR40 
CR25 

CR27 

R101 

R102 

CR24 

R44 


> 


oo 


(output voltage) 


0 
2 
5 
6 
5 
5 
0 
4 
6 
4 
4 
8 
0 
6 
i 
6 
0 
0 
5 
1 
0 
0 
5) 
) 
6 
0 


WOTTAMNHOOOUNANDDDBDROOUIAHS 


ow 


Model M6-15A S991 


C2 
CRT, CR8, and CR9 


R100 and R20 
R21 


PIP OPO oro D oN © 
COWDWO DODO UTI © 
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& Table 3-15. Trygon Power Supplies Voltages (Cont) 


Component DC Voltage 
Model M6-15A S991 +10% (Across Component) 


R83 

R28 

R30 

R31 

C1 

C9 and C10 
CR28 and CR30 
CR25 

CR27 

CR24 

R44 


> 
NODODNOCHO UID bY 


for) 


oo 


(output voltage) 


Model M15-5 OVX S858 


wow 


—_ 


i) 


IIMNODDOCORANHOOUNANDDROUWONARO 


! 
> 
o 
o 


CR28 and CR40 
CR25 
CR26 
R101 
R102 
C22 
C7 
C1 
® CR13 


cRI4 


(output voltage) 


AINwee 


wow 


3-125 


3-126 
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Table 3-15. Trygon Power Supplies Voltages (Cont) 


Component 


Model M15-5 OVX S858 


C12 

R49 

R57 

R61 

Q25 Emitter to collector 
R44 

CR18 

R59 

R67 


Model M15-50 AOV S861 


C2 
CR7, CR8, CR9 


R100 and R20 
R21 

R25 

CR40 

R28 

R30 

R31 

C9, C10, C20 
CR50 

CR28 

CR25 

CR27 

R101 

R102 

CR24 


DC Voltage 
+10% (Across Component) 


em DO 


aooontnwooo 


300.0 (output voltage) 
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od Table 3-15. Trygon Power Supplies Voltages (Cont) 


Component DC Voltage 
Models M36-10 AOV S838 and +10% (Across Component) 
M36-25 AOV S860 ee ee eg ee 


C2 
CRT, CR8, CR9 


ow 


_ 


R100 and R20 
R21 

R25 

CR40 

R28 

R30 

R31 

C9 

C20 

CR50 

CR28 and CR40 
CR25 

CR27 

R101 

R102 

CR24 

R44 


> 


WOTSTAMNHOOOUNANDDDAROOUNALHOS 


oo 


i] 
DD 
oo 
oo 


Co 


(output voltage) 


Model M160-3 AOV S839 


C2 
CR7, CR8, CR9 


DAA MDOWO TI TIL © 


R100 and R20 


SM6A-41-1-1 


Table 3-15. Trygon Power Supplies Voltages (Cont) 


Component DC Voltage 
Model M160-3 AOV S839 +10% (Across Component) 


R21 
R25 
CR40 
R28 
R30 
R31 
C9 
C20 
CR50 
CR28 and CR30 
CR25 
CR27 
R101 
R102 
CR24 


— — 
a] 


Orr 


.0 (output voltage) 


—_ 
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SECTION IV 
REMOVAL AND INSTALLATION 
4-1. GENERAL. 
4-2. The removal and installation procedures for the majority of units in the 
AMS is obvious or elementary. Therefore, the procedures contained in this 
section pertain only to those subassemblies that require unusual, specific, or 


complex procedures to effect removal or installation. 


4-3, Any procedures that require prior preparation to ensure personnel or 
equipment safety are stated before the removal or installation procedures. 


CAUTION 
When working in the vicinity of Blue Ribbon 
connectors, use extreme care in handling the 
wires as they are subject to breaking right 
at the connector. 
4-4, REMOVAL PROCEDURES. 


4-5. The following removal procedures are for removing the major components 
from the simulator. 


4-6. C/M and S/M COMPONENTS 
4-7. The following procedures pertain to the units located in the SCM and SM. 
4-8. CABIN AIR CONDITIONING SYSTEM. (See figure 4-1.) 
a. Air conditioner unit. 
1. Lower the command module as far as possible. 
2. Remove the left hand equipment panel (shown in figure 4-2). 


3. Place blocks or heavy jacks between the command module base and the 
air conditioning unit. (Blocks required in at least four places.) 


4, Remove the center base frame upright by loosening four mounting screws. 
5. Remove the drinking water temperature control unit to prevent damage. 


6. Disconnect the three blower ducts from the plenum. 
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7. Remove the cover from the control box. 


8. Disconnect all electrical leads from terminal strip and pull free from 
air conditioner unit. 


9. Disconnect the "in" and "out" tubing. 


CAUTION 


The "out" tubing may be hot so use caution when handling. 


TEMPERATURE 
TRANSMITTER 


TEMPERATURE 
TRANSMITTER 


CABIN AIR 
OUTLET 


HUMIDITY 
CONTROL 


SIMULATED 
CABIN 
BLOWER 


HUMIDITY DATA 
CONVERTER 


TEMPERATURE 
CONTROL 


Figure 4-1. Cabin Air Conditioning 
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NOTE 


Be sure to disconnect the Main Air Supply on panel 1A151 before 
disconnecting the "in" and "out" tubing. 


10. Remove the eight holding brackets. 

11. Raise the command module. 

12. Remove the air conditioning unit from the service module. 
WARNINGS 


The following must be observed when performing any maintenance 
on the air conditioning unit to prevent personnel injury. 


1. The compressor must always be operated with the compressor head 
service valve in the "backseat" position. 


2. Before brazing or soldering any refrigeration component, release 
the pressure from the refrigeration system. 


3. Use extreme care when brazing or soldering in the presence of the 
refrigerant gas R-12. When R-12 (dichlorodifluoromethane) comes in 
contact with hot metal, phosgene gas is formed. This is a deadly posion. 
(Has the odor of new-mown hay.) Be sure of sufficient fresh air and 
ventilation when brazing, soldering, or using the Halide torch. 


4, Turn off the main power supply to the unit at the external circuit 
breaker any time automatic starting or direct contact with electric 
components may result in injury to personnel. 
Dd. Turn off main supply to the unit before working on contactors or other 
components in the electric box. The line side of the contactors contains 
high voltage (208 volts) regardless of other switch settings. 
b. Exhaust fans. (See figure 4-1.) 
1. Remove electrical leads from terminal points 4, 5, 6, 7, 8, 9, on 1TB8. 
2. Remove the ducts from the top of the blowers. 


3. Remove the six bolts from the holding bracket. 


NOTE 


When installing new exhaust fans, be sure to remove mounting 
plate on the bottom of the fans. 
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WATER MANAGEMENT. (See figure 4-3.) 


CAUTION 
Disconnect the MAIN AIR supply to the SCM base on panel 1A151 
before removing any plumbing in the water system since this air 
supplies the water pressure. For minor repairs, the pressure 
regulator may be backed down to zero. Be sure to drain the system 
of water before removing any of the units. 
a. Water tank. 
1. Remove the right hand equipment bay access panels. 


2. Raise the command module until the bottom of water tank clears 
the horizontal handwheel. 


3. Drain the water from the tank. 
4. Disconnect all tubing. 


5. Place jacks or blocks between water tank and the command module 


base. @ 


6. Remove the four strap nuts; remove the two straps. 


7. Remove the tank from the service area, 
b. Filter. 
1. Open the water control access panel, (See figure 4-2.) 


2. Loosen the screw on top of the filter to remove the cover and 
filter element. 


NOTE 


There should not be cause to remove the entire assembly; but if 
this becomes necessary, the procedure is self-explanatory. 


c. Air pressure gage. 
1. Open the water control access panel. (See figure 4-2.) 


2. Release all air pressure, 


3. Disconnect the tubing. 


' SM6A-41-1-1 
@ _,__| 4 Loosen the nut, located on the rear of the gage, and remove the holding 
bracket. 
5. Pull the gage through the front of the water control panel. 
d. Pressure regulator. 


1. Open the water control access panel. (See figure 4-2.) 


2. Release all pressure. 
3. Disconnect all required tubing. 
4. Unscrew hand knob. 
5. Remove the holding nuts. 

e. Flow solenoids. 
1. Open the water control access panel. (See figure 4-2.) 

@ 2. Disconnect electrical leads from terminal strip TB-1. 

3. Remove all required tubing. 

f. Flow switch. 
1. Open the water control access panel. (See figure 4-2.) 
2. Disconnect electrical leads from terminal strip TB-1. 
3. Remove all required tubing. 

g. Control valve. 
1. Open the water control| access panel. (See figure 4-2.) 
2. Release all pressure. 
3. Drain all water. 


4. Disconnect all required tubing. 
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ACCESS 


CONNECTOR BOX 


LOWER EQUIPMENT 
BAY ACCESS 


Im PRESSURE SUIT 
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ACCESS Ch CONNECTOR BOX 


WASTE MANAGE MENT 
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ACCESS 
HORIZONTAL DRIVE 


MOTOR RESET BOX 
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WATER TANK 
ACCESS 


Figure 4-2. Access Panels 


T-T-T#-V9NS 


SM6A-41-1-1 


WATER DELIVERY UNIT 
WATER SHUT-OFF VALVE 


FOOD RECONSTITUTION 
DEVICE 


c EMERGENCY 
WATER VALVE 
(WASTE) 


VALVE GATE WATER TANK 
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Figure 4-3, Water Management 


4-10. SMOKE SYSTEM. (See figure 4-4.) 
a. Fluid tank. 
1. Open the smoke subsystem access panel. (See figure 4-2.) 
2. Disconnect wiring to low level sensor. 
3. Disconnect plastic tubing at the rear of the tank. 


4, Unscrew mounting screws from the bracket and remove tank. 


SM6A-41-1-1 


Smoke generator. (Complete assembly.) 


S 


1. Open the smoke subsystem access panel. (See figure 4-2.) 
2. Disconnect electrical connections. 
3. Remove all connected tubing. 


4, Remove four mounting screws. 


+Xe 


tY6 


eee PE CAP 


oe FLUID TANK 
LOW LEVEL SENSOR 


ZA 
HEATER BLOWER UNIT 


E DIRECTION 


SMOK 
CONTROL VALVES 


SMOKE GENERATOR 
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Figure 4-4. Smoke System 
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@ c. Smoke heating unit and blower. 
1. Open the smoke subsystem access panel. (See figure 4-2.) 
2. Raimove wires from terminal strip. 
3. Loosen clamp strap and tie strap. 
4. Remove the unit by pulling to the right. 
d. Smoke direction control valves. 
1. Open the smoke subsystem access panel. (See figure 4-2.) 


2. Disconnect leads from terminal strip TB-2. 


3. Remove the 12 mounting screws on top of plate. 
CAUTION 
Solenoids may be hot. Use extreme care to prevent serious burns. 
@ e; Low level sensor. 
1. Open the smoke subsystem access panel, (See figure 4-2.) 
2. Drain tank of liquid smoke. 
3. Disconnect electrical leads from terminal strip TB-2. 
4, Unscrew sensor from tank - entire unit must be rotated. 
4-11. PRESSURE SUIT SYSTEM, (See figure 4-5.) 
CAUTION 


Before removing any components from this system be sure to 
release all pressure, 


a. Regulators. 


1. Open the pressure suit panel by removing two screws on the left 
side. (See figure 4-2.) 


2. Disconnect all tubing (copper, rubber, and plastic). 
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3. Remove 1-1/2 inch piping from the bottom of regulators. 
4. Lift the regulators out of the service module. 

Pressure relief valve. 

1. Open the pressure suit panel assembly. (See figure 4-2.) 
2. Disconnect all tubing. 

3. Remove the valve from the service module. 

Pressure regulator. 

1. Open the pressure suit panel assembly. 

2. Remove all tubing connections from the rear of the regulator. 
3. Unscrew the control knob ccw. 

4.::"Remove the front mounting nut. 


5. Remove the regulator through the rear of the panel. 


Pilot regulator pressure gage. 

1. Open the pressure suit panel assembly. (See figure 4-2.) 

2. Remove all tubing from the rear of the gage. 

3. Loosen and remove the mounting bracket on the rear of the gage. 
4, Pull the gage out through the front of the panel. 

Flow meter pressure gage. 

1. Open the pressure suit panel assembly. (See figure 4-2.) 

2. Remove all tubing from the rear of the gage. 

3. Loosen and remove the mounting bracket on the rear of the gage. 
4. Pull the gage out through the front of the panel. 


Suit outlet pressure gage. 


1. Open the pressure suit panel assembly. (See figure 4-2.) 
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Figure 4-5. Pressure Suit 


2. Remove all tubing from the rear of the gage. 
3. Loosen and remove the three mounting screws on the rear of the gage. 
4. Remove the face plate of the gage. 
5. Pull the gage out through the rear of the panel. 
g. SuitAP gage. 
1. Open the pressure suit panel assembly. (See figure 4-2.) 


2. Remove all tubing from the rear of the gage. 
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3. Loosen and remove the three mounting screws on the rear of the gage. € 


4. Remove the face plate of the gage. 


5. Pull the gage out through the rear of the panel. 
h. Suit inlet pressure gage. 
1. Open the pressure suit panel assembly. (See figure 4-2.) 
2. Remove all tubing from the rear of the gage. 
3. Loosen and remove the mounting bracket on the rear of the gage. 
4, Pull the gage out through the front of the panel. 
i. Flow meter. 
1. Open the pressure suit panel assembly. (See figure 4-2.) 
2. Remove all tubing at the rear of the meter. 


3. Remove the four mounting bolts on the front of the meter. 


4. Remove the flow meter through the rear of the panel. 
j. ‘Filter. 
1. Remove the left hand equipment access panel. (See figure 4-2.) 
2. Disconnect the tubing. 
CAUTION 


The tubing may be hot so use extreme caution when removing the 
tubing to prevent serious burns. 


3. Remove the two mounting bolts; remove the filter from the service 
module. 


4-12. TELEVISION CAMERA, (See figure 4-6.) 
a. Camera, 


1. Remove all electrical connections. (Dangle cable to auxiliary 
package.) 
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Figure 4-6, TV Camera and Internal Lighting 


2. Loosen the four mounting screws using the proper size Allen wrench. 


3. Remove the camera using caution not to damage the vidicon tube or 
camera lens. 


b. Amplifier encoders. 


1. Remove all the electrical connections. 


2. Loosen the mounting clamp and remove from the panel mount. 
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4-13, INTERNAL LIGHTING SYSTEM. (See figure 4-6.) 
a. Floodlights (l.h. rear). 


1. Disconnect electrical leads from terminals 1, 2, 3, and 4 on terminal 
strip 1TB-12. 


2. Remove the four mounting screws and pull from mount, 
b. Floodlights (r.h. rear). 


1. Disconnect electrical leads from terminals 1 and 2 on terminal strip 
1TB-15. 


2. Remove the four mounting screws and pull from mount. 
c. Floodlights (upper 1.h. front). 

1. Disconnect electrical leads from terminals. 

2. Remove the three mounting screws and pull from position. 
d. Portable floodlight. 


1. Disconnect electrical leads from terminals 1 and 2 on terminal strip 
1TB-16. 


2. Unlock the flange and remove the light from the socket. 


3. Pull the electrical cord through the bulkhead and remove the entire 
assembly. 


4-14. WASTE MANAGEMENT SYSTEM. The components comprising the waste 
management system are simply mounted for easy removal. (See figure 4-7.) 


4-15. HORIZONTAL AND VERTICAL DRIVE ASSEMBLY. (See figure 4-8.) 


CAUTION 


Before performing any maintenance on this assembly turn off 
all power to the command module and the service module. 


a. Vertical motor. 
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: Figure 4-7. Waste Management 


CAUTION 


Before removing any portion of the vertical lift assembly, the 

SCM must be on the mechanical limit down stops or be properly 

blocked at the four corners to prevent lowering when any component 
_is removed since the system brake is in the motor. 


1. Disconnect the electrical leads in the power distribution box. 
2. Remove the flexible cable from the distribution box. 


3. Disconnect the mechanical linkage between the motor and the center 
differential. 


4. Disconnect the mechanical linkage to the motor. 
5. Remove the four mounting bolts. 
6. Remove the motor from the service module. 


b. Center differential. 


1. Disconnect the mechanical linkage between the center differential and 
the left-hand differential. 


4-15 


9T-% 


Xe 
a We 
+¥c +2 
HORIZONTAL DRIVE MOTOR 
-x% 
: LEFT REAR LIMIT SWITCHES (2) 
(SWITCHES ON RIGHT FRONT LEG NOT SHOWN) 
MODULE BASE FRAME 
CHAIN DRIVE VERTICAL DIFFERENTIAL 
ae CENTER DIFFERENTIAL 
L.H. DIFFERENTIAL 
r R.H. DIFFERENTIAL 
Cy = . - - MANUAL LEVERS 
MOTOR DRIVE = ‘ a : 
SPROCKET 
AND CHAIN SWITCH 
CLUTCH VERTICAL 
HANDWHEEL 
. MANUAL BRAKE 
= 7 al RELEASE 
THREADED RODS e. Dp? MANUAL CONTROL 
SPROCKET De WK LEVER 
CHAIN : TAeLS VERTICAL LIFT MOTOR 
Ah Sess MANUAL LEVER 
HORIZONTAL zi PSV CLUTCH 
LOCKING et eg ee SPROCKET 
HANDLE 4 
HORIZONTAL 
LOCKING LEVER HAND WHEEL 
HANDLE 
THREADED RODS EASTER 


BSM4-8 


Figure 4-8, Horizontal and Vertical Drive 
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2. Disconnect the mechanical linkage between the center differential and 
the right-hand differential. 


3. Disconnect the mechanical linkage between the center differential and 
the vertical motor. 


4, Remove the four mounting bolts. 
5. Remove the center differential from the service module. 
c. Left-hand differential. 


1. Disconnect the mechanical linkage between the left-hand differential 
and the center differential. 


2. Disconnect the mechanical linkage between the left-hand differential 
and the left-hand front vertical differential. 


3. Disconnect the mechanical linkage between the left-hand differential 
and the left-hand rear vertical differential. 


4. Remove the four mounting bolts. 


5. Remove the differential from the service module. 
d. Right-hand differential. 


1. Disconnect the mechanical linkage between the right-hand differential 
and the right-hand front vertical differential. 


2. Disconnect the mechanical linkage between the right-hand differential 
and the right-hand rear vertical differential. 


3. Disconnect the mechanical linkage between the right-hand differential 
and the center differential. 


4. Remove the four mounting bolts. 
5. Remove the differential from the service module. 
e. Vertical differentials. 
CAUTION 
Removal of the ball screw jacks is major maintenance. The 


SCM must be moved to a service area where lifting and blocking 
room is available. 
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1. If lift is operational; run to up limit. 
2. Place adequate support at the four corners of the SCM. 
3. Disconnect main power. 


4, Disconnect the mechanical linkage between the appropriate vertical 
differential and the side differential. 


5. Disconnect the mechanical roller guide and jack leg from the upper 
frame of the lift table. 


6. Manually run this ball screw jack down far ‘enough to lift the drive 
portion from the well. 


7. Remove the four mounting bolts. 

8. Remove the vertical differential from the service module. 
NOTE 

In the remote event of a major failure of one of the ball screw jacks 

the SCM must be lifted clear of the lift table and blocked. The top 

frame of the lift must then be disconnected from all four jack legs 


and the up stop limit nuts removed. Then raise the top frame to 
remove the ball screw jacks. 


f. Vertical limit switches. 
1. Remove the faceplate from the switch housing. 


2. Disconnect the electrical leads from the micro-switch. 


3, Remove the micro-switch from the housing, 
NOTE 


There should be no need to ever remove the micro-switch 
housing from the service module. 


g. Horizontal motor. 
NOTE 
The motor can be removed from the gear box by removing 


the four bolts. To remove the complete assembly proceed 
as follows. 
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1. Disconnect the electrical leads at the distribution box located on the 


2. Remove the chains from the chain drive assembly. 
3. Remove the four mounting bolts on the chain drive assembly. 


4, Remove the motor and the chain drive assembly from the service 
module, 


h. Horizontal relay panel. 
1. Remove the electrical connectors from the panel, 
2. Remove the 12 mounting screws. 
NOTE 
The relays contained on the relay panel can be removed separately. 
i. Horizontal limit switches. 
1. Remove the faceplate from the micro-switch housing. 
2. Disconnect the electrical leads from the micro-switch. 
3. Remove the micro-switch from the housing. 

NOTE 


There should be no need to ever remove the micro-switch housing 
from the service module. 


4-16, Any equipment not mentioned in this section is simple in construction, and 
can easily be removed from the service module. The hand crank assembly for the 
horizontal and the vertical drive assembly consists of a series of gears, chains, 

and mechanical drives, all of which is self-explanatory as to removal procedures. 


4-17. NAVIGATION AND MAIN DSKY. Replacement procedures consist of 
removing the defective module component part and replacing with a serviceable 
module or component. Module replacement consists simply of removing the 
defective module and installing the replacement module. 


4-18. The toggle switch, variable resistor, and connector; however, require 
detailed depotting and potting procedures. The materials required for replace- 
ment procedures are listed in table 4-1. 
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NOTE 


Throughout the Navigation and Main DSKY 
removal procedures, reference is made by 
identifying number to the following procedure 


specifications. 

ND 1002004 Process Specification - Epoxy 
Bonding of Metallic and 
Nonmetallic Materials 

ND 1002009 Process For Staking and/or 
Embedding Electronic 
Components or Assemblies 

ND 1002217 Description and Requirements 


for Process for Encapsulating 
Electronic Assemblies with Low 
Density Silicone Rubber. 


Table 4-1. DSKY Material Required 
NOTE 


It is recommended that this material be kept on hand at all times. 


Material NASA Specification Purpose 


Thermoconductive 1006879 Module replacement 
Compound 


Adhesive Primer 1010718 Prepare surfaces for 
potting 


Resin 1006266 Potting 
Curing Agent 1006721 Potting 
Pigment 1006280 Potting 
Resin 1006683 Potting 
Epoxy Resin 1010657 Bonding 


Curing Agent 1010686 Bonding 


Toluene Solvent N/A Remove potting 
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CAUTION 


Prior to replacing modules, examine module connector contact pins. 
Do not install modules with bent or broken pins. 


4-19. Navigation DSKY Decoding Modules. Replace the Navigation DSKY decoding 


modules (see figure 4-9) as follows: 


a. Loosen the two jacking screws securing each of the decoding modules and 
remove the modules. 


b. Apply thermoconductive compound (1006879) to the mating surfaces of 
the replacement decoding modules and the decoding plate wirewrap assembly. 


c. Align the keying hole on the decoding modules with the corresponding 
keying pin on the decoding plate wirewrap assembly. 


d. Tighten top and bottom jacking screws into the decoding plate wirewrap 
assembly, alternating each screw about 1-1/2 turns at atime until the module 
is completely seated. Tighten screws to a torque of 17/inch-pounds. 


4-20. Navigation DSKY Power Supply Assembly. ‘Replace the power supply 
assembly (see figure 4-9) as follows: 


a. Loosen the two captive screws securing the power supply assembly to the 
relay module housing. Pull screws free of relay module housing. 


b. Loosen the jacking screw securing the power supply assembly to the relay 
module wirewrap assembly. 


c. Remove the power supply assembly from the relay module housing. 


d. Apply thermoconductive compound (1006879) to the mating surfaces of 
the replacement power supply assembly and the relay module housing. 


e. Place the power supply assembly in position below the connectors on the 
bottom of the relay module wirewrap assembly. 


f. Slowly tighten the jacking screw on the relay module wirewrap assembly to 
a torque of 17 inch-pounds. 


g. Engage the two captive screws on the bottom of the power supply assembly 
with the holes on the rear of the relay module housing and tighten to a torque 
of 3.5 inch-pounds. 
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4-21. Navigation DSKY Relay Modules. Replace the relay modules (see 
figure 4-9) as follows: 


a. Loosen the eight screws marked ''A" on the side of the relay module 
housing. 


b. Loosen the jacking screw (see figure 4-9) on the relay module wirewrap 
assembly which secures the relay module to the wirewrap assembly. 


c. Slide the relay module straight out the bottom of the relay module housing. 


d. Insert the guide pins on the top of the replacement relay module into the 
slots provided on the inside of the relay module housing. 


NOTE 


Make certain that the relay module is oriented with the jacking 
screw hole on the top of the module toward the DSKY front panel. 
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e. Slide the relay module into the housing until the jacking screw engages the 
hole in the top of the module. 


f. Tighten the jacking screw slowly while aligning the stop pins at the base of 
the module with the slots in the bottom of the relay module housing. 


g. Torque the jacking screws to 17-inch-pounds. 
h, Torque the screws marked ''A" to 3.5 to 4.5 inch-pounds. 


4-22. Navigation DSKY Keyboard Module, Replace the keyboard module as 
follows: 


a. Remove the power supply assembly and four relay modules according to 
paragraphs 4-20 and 4-21. 


b. Tag, unsolder, and remove the 12 wires connected to the feedthrough 
terminals located on the top of the keyboard module assembly. 


c. Remove the socket-head screws and flat washers which secure the relay 
module wirewrap assembly to the relay module housing. 


d. Remove the socket head screws and flat washers which secure the relay 
module housing to the rear of the front panel and remove the relay module housing. 


e. Remove the screwswhich secure the keyboard module assembly to the 
front panel and remove the keyboard module assembly. 


f, Install the replacement keyboard module by reversing steps a through e. 


4-23, Navigation DSKY Connector Contact Pins. Replace the connector contact 
pins as follows: 


a. Remove the two retaining rings securing the DSKY connector on the 
connector studs. 


b. Fold the connector back to allow access to the rear of the connector. 

c. Remove the potting from the area of the defective connector pin on 
the rear of the connector using toluene solvent. Allow time for potting to soften 
and expand and pick away with air hose. 


d. Remove the defective pin from the connector using the pin removal tool 
(item 1, table 4-2). 


e. Remove the wire or wires from defective connector pin. 
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Table 4-2. Special Tools 


Name Manufacture 


Pin removal tool Hughes TW022RT000 
Pin crimping tool Hughes TWO000CH000 
Pin locating tool Hughes TW022LS000 
Pin insertion tool Hughes TW022IT000 


f. Insert wire or wires into new connector pin and crimp connector pin using 
pin crimping tool (item 2, table 4-2). 


g. Insert pin into connector using pin locating tool and pin insertion tool 
(items 3 and 4, table 4-2). 


h, Apply adhesive primer (1010718) to area of connector to be encapuslated. 


i. Encapsulate the affected area of the connector per ND 1002009, Method E. 
CAUTION 


Do not encapsulate mounting surfaces of connector. 


j. Install connector on connector studs and secure with two retaining rings. 
4-24, Navigation DSKY Connector. Replace the DSKY connector as follows: 
a. Perform steps a and b of paragraph 4-23. 


b. Remove the potting from the rear of the connector using toluene solvent. 


Allow time for potting to soften and expand then pick away or blow away with air 
hose. 


c. Tag and remove the connector pins from the connector using the pin 
removal tool (item 1, table 4-2). 


d. Insert connector pins into new connector plug using pin locating tool and 
pin insertion tool (items 3 and 4, table 4-2). 


e. Apply adhesive primer (1010718) to area of connector to be encapsulated. 
f. Encapsulate the connector per ND 1002009, Method E. 


CAUTION 


Do not encapsulate mounting surfaces of connector. 
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g. Install connector on connector studs and secure with two retaining rings. 

4-25. Navigation DSKY E/L Indicator Assembly (Alarm). Replace the alarm 

indicator (failure indicators, figure 4-9) as follows: 

a. Remove the three decoding modules according to step a of paragraph 4-19. 
b. Remove the eight socket head screws, eight lock washers, and eight 

flat washers securing the decoding module wirewrap assembly to the frame. 

Fold the wirewrap assembly back to provide access to the frame assembly. 


rer 
d. Remove the 13 socket head screws, 13 lock washers, and 13 flat washers 


securing the frame to the front panel. 


Remove the frame assembly. 
Record the indicator assembly wire colors and terminals on the terminal 


e. 
£ 
board to which they connect. Unsolder and remove these wires from the terminal 


board, 

g. Note the position of the indicator assembly and remove it from the front 
panel, 

h, Peel the front insulator off the E/L indicator. 


i. Prepare epoxy resin and curing agent in accordance with ND 1002004, 
Type II, and bond the front insulator removed in step h to the new E/L indicator. 


NOTE 


Apply epoxy approximately 0.06 inches around the edges of the 


E/L indicator. 
j. Place the E/L indicator in the front panel in the same position as the 
indicator removed in step g. 
k. Connect and solder the indicator wires on their respective terminals 


on the terminal board. 
Reassemble the Navigation DSKY by reversing steps b through e. 


1, 
m. Install decoding modules per steps b, c, and d of paragraph 4-19. 


@ 
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4-26. Navigation DSKY Program, Verb-Noun, or Register E/L Indicator 
Assemblies, Replace the program, verb-noun, or register indicator assemblies 
(operation display lights or data display lights, figure 4-9) as follows: 

a. Perform steps a through e of paragraph 4-25. 

b. Record the applicable indicator assembly wire colors and terminals on the 


terminal board to which they connect. Unsolder and remove these wires from the 
terminal board. 


c. Note the position of the applicable indicator assembly and remove it from 
the front panel. 


d. Peel the front insulator off the indicator assembly. 


e, Prepare epoxy resin and curing agent in accordance with ND 1002004, 
Type II, and bond the insulator removed in step d to the new indicator assembly. 


NOTE 


Apply epoxy approximately 0.06 inches around the edges of the 
indicator assembly. 


f. Place the indicator assembly in the front panel in the same position as the 
indicator removed in step c. 


g. Connect and solder the indicator wires on their respective terminals on the 
terminal board. 


h. Reassemble the DSKY by reversing steps a through e of paragraph 4-25. 
i. Install decoding modules per steps b through d of paragraph 4-19. 


4-27. Navigation DSKY Variable Resistor. Replace the variable resistor as 
follows: 


a. Remove the four socket head screws and four flat washers securing the 
variable resistor and bracket assembly to the front panel housing. 


b. Carefully lift out the bracket assembly to allow access to the potted end of 
the variable resistor. 


c. Depot the variable resistor by applying toluene solvent to the potting. 
Allow time for potting to soften and expand then pick away or blow away with air 
hose. 


d. Tag, unsolder, and remove the two wires connected to the variable resistor. 
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e. Loosen the hex nut which secures the variable resistor to the bracket 
assembly. 


f. Loosen the two set screws which secure the thumb wheel assembly to the 
shaft of the variable resistor. 


g. Remove the variable resistor from the bracket assembly. 


h. Assemble washer on shaft of replacement variable resistor with smooth 
side of washer toward variable resistor. 


i. Insert shaft of variable resistor part way through bracket. 


j. Place hex nut over shaft of variable resistor. 


k. Place thumb wheel assembly, with hub section away from variable resistor, 
over shaft of variable resistor. 


1. Insert shaft through opposite side of bracket. 
m. Finger tighten the hex nut. 
n. Position the thumb wheel centrally in slot of bracket. 


o. Secure thumb wheel assembly to shaft by tightening two set screws against 
flat on shaft. 


p. Position the pin on thumb wheel to the right and rotate wheel clockwise. 


q. Hold the wheel in position and rotate the variable resistor in the opposite 
direction (counterclockwise). 


r. Tighten the hex nut on the variable resistor. 


s. Connect and solder a number 26 AWG jumper wire between pin 1 and 
pin 2 on the variable resistor. 


t. Connect and solder the two wires removed in step d to their respective 
terminals on the variable resistor. 


u. Prepare a potting mold for the terminal end of the variable resistor using 
polyurethane foam. 


v. Apply adhesive primer (1010718) to terminal-end surface of variable 
resistor 60 to 90 minutes prior to encapsulating. 
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NOTE 
Do not apply primer to terminals. 
w. Encapsulate the terminal end of the variable resistor per ND 1002217. 


x. Allow the potting to air cure for a period of 24 hours and remove the mold 
from the variable resistor. 


y. Install the bracket assembly and variable resistor in the front panel housing 
and secure with four socket head screws and four flat washers, 


4-28. Main DSKY Decoding Modules. Replace the Main DSKY decoding modules 


(see figure 4-10) as follows: 


a. Loosen the two jacking screws securing each of the decoding modules and 
remove the modules. 


b. Apply thermoconductive compound (1006879) to the mating surfaces of the 
replacement decoding modules and the decoding plate wirewrap assembly. 


c. Align the keying hole on the decoding modules with the corresponding 
keying pin on the decoding plate wirewrap assembly. 


DECODING 
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Figure 4-10. Main DSKY 
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d. Tighten both jacking screws in to the decoding plate wirewrap assembly, 
alternating each screw about 1-1/2 turns at a time until the module is completely 
seated. Tighten screws to a torque of 17 inch-pounds, 


4-29. Main DSKY Power Supply Assembly. Replace the power supply assembly 
as follows: 


a. Loosen the two captive screws securing the power supply assembly to the 
relay module housing. Pull screws free of relay module housing. 


b. Loosen the jacking screw securing the power supply assembly to the relay 
module wirewrap assembly. 


c. Remove the power supply assembly from the relay module housing. 


d. Apply thermoconductive compound (1006879) to the mating surfaces of the 
replacement power supply assembly and the relay module housing. 


e. Place the power supply assembly in position below the connectors on the 
bottom of the relay module wirewrap assembly. 


f. Slowly tighten the jacking screw on the relay module wirewrap assembly 
to a torque of 17 inch-pounds. 


g. Engage the two captive screws on the opposite end of the power supply 
assembly with the holes on the relay module housing and tighten to a torque 
of 3.5 inch-pounds. 


4-30. Main DSKY Relay Modules. Replace the relay modules (see figure 
4-10) as follows: 


a. Loosen the eight screws marked ''A" on the side of the relay module 
housing. 


b. Loosen the jacking screw on the relay module wirewrap assembly which 
secures the relay module to the wirewrap assembly. 


c. Slide the relay module straight out the side of the relay module housing. 


d. Insert the guide pins on the top of the replacement relay module assembly 
into the slots provided on the inside of the relay module housing. 


NOTE 


Make certain that the relay module is oriented with the jacking 
screw holes on the relay module toward the decoding modules. 
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e. Slide the relay module into the housing until the jacking screw engages 
the hole in the top of the module, 


f. Tighten the jacking screw slowly while aligning the stop pins at the base 
of the module with the slots on the side of the relay module housing. 


g. Torque the jacking screws to 10 inch-pounds. 
h. Torque the screws marked "A" to 3.5 to 4.5 inch-pounds. 


4-31. Main DSKY Keyboard Module. Replace the keyboard module (see figure 
4-10) as follows: 


a. Remove the power supply assembly, four relay modules, and three decoding 
modules from the relay module housing according to paragraphs 4-29, 4-30, and 
4-28 respectively. 


b. Tag, unsolder, and remove the wires connected to the feed through terminals 
located on the top of the keyboard module assembly. 


c. Remove the socket head screws and flat washers which secure the relay 
module wirewrap assembly to the relay module housing, 


d. Remove the socket head screws and flat washers which secure the relay 
housing to the rear of the front panel and remove the relay housing. 


e. Remove the screws which secure the keyboard module assembly to the 
front panel and remove the keyboard module assembly. 


f. Install the keyboard module by reversing steps a through e, 


4-32, Main DSKY Connector Contact Pins. Replace the connector contact pins 
as follows: 


a. Remove the three decoding modules according to paragraph 4-28 step a. 


b. Remove the eight socket head screws and eight flat washers securing the 
decoding module connector plate to the relay module housing. 


c. Fold back the connector plate to allow access to the rear of the Main DSKY 
connector. 


d. Remove the two flat head screws securing the connector to the relay tray 
housing. 


e. Lift out the Main DSKY connector. 
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f. Remove the potting from the area of the defective connector pin on the 
rear of the connector using toluene solvent. Allow time for potting to soften and 
expand and pick away or blow away with air hose. 


g. Remove the defective pin from the connector using the pin removal tool 
(item 1, table 4-2). 


h. Remove the wire or wires from defective connector pin. 


i. Insert wire or wires into new connector pin and crimp connector pin using 
pin crimping tool (item 2, table 4-2). 


j. Insert pin into connector using pin locating tool and pin insertion tool 
(items 3 and 4, table 4-2). 


k. Apply adhesive primer (1010718) to area of connector to be encapuslated. 


1. Encapsulate the affected area of the connector pin per ND 1002009, 
Method E. 


CAUTION 
Do not encapsulate mounting surfaces of connector. 


m. Replace connector and reassemble Main DSKY by reversing steps a 
through d. 


4-33. Main DSKY Connector. Replace the Main DSKY connector as follows: 
a. Perform steps a through e of paragraph 4-32. 
b. Remove the potting from the rear of the connector using toluene solvent. 


Allow time for potting to soften and expand and pick away or blow away with air 
hose. 


c. Tag and remove the connector pins from the DSKY connector using the pin 
removal tool (item 1, table 4-2). 


d. Insert connector pins into new connector plug using pin locating tool and 
pin insertion tool (items 3 and 4, table 4-2). 


e. Apply adhesive primer (1010718) to area of connector to be encapsulated. 
f. Encapsulate the connector per ND 1002009, Method E. 


CAUTION 


Do not encapsulate mounting surfaces of connector. 
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g. Replace connector and reassemble the Main DSKY by reversing steps 
a through e of paragraph 4-32. 


_ 4-34, Main DSKY E/L Indicator Assembly (Alarm II). Replace the alarm 


indicator (COMP FAIL/KEY RLSE) as follows: 


a. Record the indicator assembly wire colors and terminals on the terminal 
board to which they connect. Unsolder and remove these wires from the terminal 
board. 


b. Remove four socket headscrews, four lock washers, and four flat washers 
which secure the gasket and frame assembly to the rear of the front panel housing. 


c. Remove the E/L indicator insulator, gasket and frame assembly, E/L 
indicator, and front insulator from the front panel housing. 


d. Peel off the front insulator from the E/L indicator assembly. 


e. Bond the front insulator to the new E/L indicator assembly using epoxy 
adhesive, per ND 1002004, Type II. 


f. Install the E/L indicator assembly on the front panel housing by reversing 
steps a through c. 


4-35. Main DSKY Program Verb-Noun, or Register E/L Indicator Assemblies. 


Replace the Program, Verb-Noun, or Register indicators (see figure 4-10) as 


follows: 


a, Remove the power supply assembly, four relay modules, and three decoding 
modules according to paragraphs 4-29, 4-30, and 4-28 respectively. 


b. Remove the socket head screws and flat washers which secure the relay 
module wirewrap assembly to the relay module housing, 


c. Remove the socket head screws and flat washers which secure the relay 
. housing to the rear of the front panel. 


d. Record the applicable indicator assembly wire colors and terminals on the 
terminal board to which they connect. Unsolder and remove these wires from 
their terminal board. 


e. Note the position of the applicable indicator assembly and remove it from 
the front panel. 


f. Peel the front insulator off the indicator assembly. 


g. Prepare epoxy resin and curing agent in accordance with ND 1002004, 
Type II, and bond the insulator removed in step f to the new indicator assembly. 
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NOTE 


Apply epoxy approximately 0.06 inches around the edges of the indicator 
assembly. 


h. Place the indicator assembly in the front panel in the same position as the 
indicator removed in step e. 


i. Connect and solder the indicator wires on their respective terminals on the 
terminal board. 


_j. Reassemble the Main DSKY by performing steps a through c in reverse, 


4-36. Main DSKY Variable Resistor. Replace the variable resistor as 
follows: 


a. Remove the three decoding modules according to paragraph 4-28, step a. 


b. Remove the four socket head screws and four flat washers securing the 
variable resistor and bracket assembly to the front panel housing. 


c. Carefully lift out the bracket assembly to allow access to the potted end 
of the variable resistor. 


d. Depot the variable resistor by applying toluene solvent to the potting. 
Allow time for potting to soften and expand then pick away or blow away with 
air hose, 


e. Tag, unsolder, and remove the two wires connected to the variable 
resistor. 


f. Loosen the hex nut which secures the variable resistor to the bracket 
assembly. 


g. Loosen the two set screws which secure the thumb wheel assembly to 
the shaft of the variable resistor. 


h. Remove the variable resistor from the bracket assembly. 


i. Assemble washer on shaft of replacement variable resistor with smooth 
side of washer toward variable resistor. 


j. Insert shaft of variable resistor part way through bracket. 


k. Place hex nut over shaft of variable resistor. 


SM6A-41-1-1 


1, Place thumb wheel assembly, with hub section away from variable 
resistor, over shaft of variable resistor. 


m. Insert shaft through opposite side of bracket. 
n. Finger tighten the hex nut. 
o. Position the thumb wheel centrally in slot of bracket. 


p. Secure thumb wheel assembly to shaft by tightening two set screws against 
flat on shaft. 


q. Position the pin on thumb wheel to the right and rotate wheel counter- 
clockwise. 


r. Hold the wheel in position and rotate the variable resistor in the opposite 
direction (clockwise). 


s. Tighten the hex nut on the variable resistor. 


t. Connect and solder a number 26 AWG jumper wire between pin 1 and 
pin 2 on the variable resistor. 


u. Connect and solder the two wires removed in step e to their respective 
terminal on the variable resistor. 


v. Prepare a potting mold for the terminal end of the variable resistor 
using polyurethane foam. 


w. Apply adhesive primer (1010718) to terminal-end surface of variable 
resistor 60 to 90 minutes prior to encapsulating. 


NOTE 
Do not apply primer to terminals, 
x. Encapsulate the terminal end of the variable resistor per ND 1002217. 


y. Allow the potting to air cure for a period of 24 hours and remove the mold 
from the variable resistor. 


z. Install the bracket assembly and variable resistor on the front panel 
housing and secure with four socket head screws and four flat washers. 


aa, Install the three decoding modules per paragraph 4-28, steps b, c, and d. @ 
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4-37. Main DSKY Toggle Switch. Replace the toggle switch (see figure 4-10) 
as follows: 


a. Remove the three decoding modules according to paragraph 4-28, step a. 


b. Remove the hex nut and flat washer securing the toggle switch to the front 
panel housing. 


c. Carefully lift out the switch to allow access to the potted terminals. 


d. Depot the switch by applying toluene solvent to the potting. Allow time 
for potting to soften and expand, then pick away or blow away with air hose. 


e. Tag, unsolder, and remove the four wires connected to the switch. 


f. Connect and solder the four wires to their respective terminals on the 
replacement toggle switch. 


g. Prepare a potting mold for the terminal end of the switch using polyure- 
thane foam. 


h, Encapsulate the terminal end of the switch per ND 1002217. 


i. Allow the potting to air cure for a period of 24 hours and remove the mold 
from the switch. 


j. Install the toggle switch on the front panel housing with the normally 
closed (NC) switch terminals adjacent to the front panel outside edge. 


k. Secure the switch with flat washer and hex nut. 
1. Install three decoding modules per paragraph 4-28, steps b, c, and d. 
4-38. 1110 SERIES VARIPLOTTER, 


4-39. The following steps dictate the removal procedure for the components 
in the variplotter. (See figure 4-11.) 


4-40. FLUORESCENT LIGHT STARTERS. The starters are mounted in holders 
which are fastened to the underside of the table-top casting. To remove a starter, 
open the plotter and release the starter from its socket by twisting the body of the 
unit ccw approximately a quarter turn. Installing a starter is the reverse of the 
above procedure, 
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Figure 4-11. 1110 Series Variplotter 
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4-41, FLUORESCENT LAMPS. The fluorescent lamps are mounted on top 
of the table-top casting directly below the plotting surface. To remove a lamp, 
proceed as follows: 


a. Remove the transulcent plotting surface by removing the eight mounting 
screws. Note the plotting surface orientation. 


b. Remove the two screws that fasten the light shield to the casting, remove 
the shield. 


c. Remove the lamp holders at each end of the lamp. These holders are 
clamps that are secured to the casting by a single screw. 


d. Install the new lamp by reversing the above procedure. 
e. Replace the plotting surface in its original orientation. 


4-42. PLOTTER COVERS. For access to the pen servo motor, arm lock 
solenoid, the arm drive tape, etc., the cover at the top of the VARIPLOTTER 
must be removed by placing the arm in the center of the board, releasing the | 
three fasteners, and lifting the cover away. To remove the control panel cover, 
the pen and arm plug-in modules must be removed; a guide tab sets between the 
two modules and is covered by the plug-in module face plates. Place the arm at 
the center of the board before removing the cover. The plug-in modules are 
removed by removing the two captive screws on either side of the module and 
lifting the unit out of the cradle. 


4-43. PARALLAX NETWORK. The disassembly of both the X and Y ZERO 
networks (parallax network) is identical, thus the following description is 
applicable to-either unit. The extent of necessary disassembly of a parallax 
network is dependent on which portion of the unit the maintenance technician 
requires access to. In all cases the control panel cover must be removed. 
Assembly in each case is essentially the reverse of the disassembly procedure. 


a. For removal of the 10-turn potentiometer, first remove the control knob 
with an Allen-Wrench, then remove the locking device with a 1/2 inch wrench. 
The potentiometer can be positioned for access or removal of the electrical 
leads. 


b. For access to the lever switch, the escutcheon plate must be removed. 
Remove the 10-turn potentiometer as described in step a. Next remove the single 
screw and lift off the escutcheon plate to expose the two switch mounting screws. 
Remove both of these screws, swing the switch forward toward the front of the 
plotter. 


SM6A -41-1-1 


c. For access to all other components, first remove the potentiometer and 
lever switch as described above, then remove the two bracket mounting screws. 
Swing the bracket, the potentiometer, and the switch to the front of the plotter. 
Limited access to the Parallax Network Card, for such service as battery replace- 
ment, may be obtained by first removing the module guide. This permits access 
to the two CM-IN switch mounting screws and the two network card mounting screws. 
Remove all four screws and swing the components down into the empty module 
space. 


4-44, PLOTTER ARM, ARM CABLE, AND ARM DRIVE TAPE. When removing 
the plotter arm from the guide rails, sufficient slack in the arm tape is normally 
available to permit laying the arm on the plotter surface without disconnecting the 
tape. 


CAUTION 


Do not scratch the plotting surface when laying the arm on the 
plotting surface. 


If, however, it is desirable to completely free the arm from the plotter, remove 
the plug and cable clamps. The plug may then be passed out of the chassis. Next 
remove the arm stop bracket, by removing the Phillips-head screw that secures 
the bracket to the guide rail. Remove the arm stop bracket on the other guide 
rail; this bracket is secured to a guide rail by two Phillips-head screws. Using a 
3/16 inch hex wrench, loosen the drive tape idler pulley, slip the drive tape off 
the pulley when slack is available. Release the drive-tape clamp assembly by 
removing the single mounting screw. Lay the clamp assembly on the plotting 
surface. Continue to loosen the hex-head screw until the idler pulley can be 
completely removed to provide clearance for arm removal. After removing the 
arm, replace the idler pulley. 


CAUTION 


Never use force to remove the arm and ensure that the arm 
mandrel wiper is clear of the board before lifting the arm 
upward. 


4-45, Reassembly is essentially the reversal of disassembly, except that the 
idler pulley must first be removed; however, when sliding the arm back on the 
guide rails, depress the arm mandrel wiper slightly until the wiper makes con- 
tact with the mandrel. The drive tape is most readily removed by first removing 
the plotter arm and releasing it from the tape clamp assembly by removing the 
assembly screw and lifting the L-plate off the anchor points. Remove the tape 


from the pulleys. © 
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NOTE 


When installing a new tape do not kink or crimp the tape and note 
that the cable path is over the two idler pulleys and under the drive 
pulley. 


4-46. PEN SERVO MOTOR. To remove the pen servo motor, remove the motor 
ground (holding screw) and the three angle clamps around the motor perimeter. 

If the motor is to be replaced, cut the wires, leaving approximately two or three 
inches of wire for splicing new connections. When replacing, carefully splice 
wires and cover splice with short length of teflon insulation. Splices must be neat 
and small as bulky wiring can cause operational interference. 


4-47, ARMSERVO MOTOR. Postion the arm at the hinge end of the plotting 
surface and remove all power. 


NOTE 


It is not necessary to remove the arm from the plotter to remove 

the arm servo motor. 
Loosen the arm drive tape idler pulley until tape may be slipped off the idler 
pulley. Tape the plunger of the arm-lock solenoid to free the driver pulley. 
Remove the drive tape from the idler pulleys and the drive pulley arm-lock- 
gear assembly. Remove the two Phillips-head screws near the bottom of the 
bracket. Remove the drive pulley arm-lock-gear assembly; this unit is held 
in place with two hex-head set screws. Open the plotter and prop in the open 
position. Remove the single ground wire and separate the motor connector by 
depressing the release lever. Support the servo motor with one hand and remove 
the idler pulleys by removing the screws in the center of each of the pulleys. The 
servo motor should now be free of the support bracket and may be removed from 
the plotter, The unit comes out complete with the gear box. To separate the 
motor from its gear box, remove the angle clamps in the same manner as ac- 
complished for the pen servo motor. (Refer to paragraph 4-46.) 


4-48. PEN CARRIAGE PIVOT PLATE. To remove the pen carriage pivot plate, 
remove the two retaining screws. When replacing the plate DO NOT overtighten 
these screws. (Overtightening may strip the nylon block threaded holes.) 


4-49. PEN MANDREL. Remove the arm by the method described in paragraph 
4-44, Depress the spring loaded pen-lift bar pivot and remove the pen-lift bar. 
Remove the screws on the front extreme ends of the arm, this permits the re- 
moval of the plate (at pen servo motor end of arm) that covers the pen cable drive 
pulley and also the removal of the bearing assembly on the opposite end of the arm. 
When these items are removed, apply pressure on the spring loaded idler pulley 
and compress the spring. This provides slack to permit the removal of the drive 
cable over the top of the drive pulley. Slip the drive cable off the spring loaded 
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idler pulley and slide the idler pulley out of the end of the arm (do not lose the 
spring). Cut the mandrel wires and slide the mandrel out of the end of the arm. 
Reassembly is essentially the reverse of disassembly; however, when sliding in 

the replacement mandrel caution must be taken not to bend the pen carriage brushes. 
When the mandrel wires are spliced together insulate them with teflon tubing. 
Splices must be as neat and small as possible. 


4-50. ARM MANDREL. The arm mandrel can be removed by removing the four 
retaining screws. Slide the arm to one end of the board (after unsoldering the 
mandrel wires from the teflon insulated stand-off terminals) which will permit 
easing the mandrel out. 


CAUTION 


Do not subject the arm wiper to excessive force and avoid damage 
to the mandrel winding. 


When the arm mandrel is replaced, it must be accurately positioned. (Refer to 
Section VI.) 


4-51. PEN CARRIAGE. The pen carriage removal procedure requires the 
removal of the spring loaded idler pulley as outlined for the removal of the pen 
mandrel, Once the idler pulley is out, remove the pen pivot plate (refer to 
paragraph 4-48), and ease the nylon pen carriage out of the end of the arm. Do not 
overstress drive cable. Once the carriage is removed, the cable can be dis- 
connected from the cable clamp. Reassembly is the reverse procedure for 
disassembly. 


4-52. SERVO AMPLIFIER AND POWER SUPPLIES. The servo amplifier chassis 
and the power supply chassis are secured in position by retaining screws. 
Removal of the screws will free the various units from the chassis. 


CAUTION 
The components must be supported during removal. 


The servo amplifier and power supply (10.244) can be removed entirely from the 
chassis by disconnecting the cable connectors. This can not be done for power 
supply (10.238); however, due to its simplicity, any necessary maintenance can be 
accomplished without its removal. 


4-53. SWITCH INDICATOR LAMP. An indicator lamp assembly is installed on 
the VACUUM-POWER switch pile-up and also on the PEN-ARM switch pile-up. 
The lamp assemblies are secured to the pile-ups by means of a friction clip. To 
remove the lamp assemblies, slide the clip off the pile-up with the aid of a screw- 
driver. The lamp is a 28 volt 0.04 amps miniature screw base lamp, Hudson Type 
335 or equivalent. 
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é 4-54, MARK 200 RECORDER. 


4-55. This section describes and illustrates replacements that are considered 
routine when the recorder is in operation, 


4-56. CHART PAPER. The following procedure describes and illustrates the 
correct method of loading or changing chart paper: 


a. Pull instrument out to operating position, if not already in this position. 
b. Press oscillograph STOP button. 


c. Tear off chart paper and push pressure roll release lever down to 
release pressure roll, 


d. Pull paper from between drive and pressure rolls. 


e. Lift front edge of writing table far enough to release ink pressure in 
pens. This releases droplets of ink under each pen. Slide paper forward along 
table surface until ink flow stops. 


f. The writing table may now be raised to approximately 45 degrees and 
withdrawn from side plate notches. Chart paper must be held flat against writing 
= table during this operation. 


g. Pull out soiled chart paper, tear off, and discard. 
h. Raise paper weight up and out of the way. 
CAUTION 
Careless paper loading techniques may result in damage to pens. 
Keep paper against writing table during removal and insertion of 
table. Avoid contact with pen tips. Do not attempt to reinsert 
writing table if pen support bar is not in place. 
i. Lift paper supply shaft up and out of instrument chassis. 
j. Place chart paper on shaft, so when shaft flange is on the right, paper will 


feed from under side of roll going away from the operator. (See figure 4-12.) 
Tap core firmly against flange. 


k. When installing paper supply make certain flange is on the right as 
operator faces instrument. Press in on left end and slide paper supply into 
position making certain shaft is completely seated. 
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Figure 4-12. Chart Paper Loading 


1. Unroll approximately two feet of chart paper. 


m, Lower paper weight to rest on supply roll. 


n. While holding the previoulsy installed two feet of chart paper against 
writing table top, carefully place writing table into position. Observe caution to 
avoid pen damage. Press down firmly until snap catch is engaged. The writing 
table interlock switch will prevent operation of the instrument unless snap catch 
is engaged. 


CAUTION 
Careless paper loading techniques may result in damage to the pens. 
Keep paper against writing table during removal and installation of 
table. Avoid contact with pen tips. Do not attempt to reposition writing 
table if pen support bar is not in place. 


o. Feed chart paper down into paper chute between pressure and drive 
rolls, then out front of oscillograph, as shown in figure 4-12. 


p. Pull paper taut and flat over writing table, then reset pressure roller. 
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é q. Check that the paper edges are an equal distance from the side plates. 
at the right and left event pens. The event marker pens are centered in the 
margins. A paper centering adjustment is provided on the instrument left side 
plate, but this is factory set and normally requires no readjustment. Do not 
slide paper supply right or left on the paper supply shaft. The paper core should 
always be kept lightly against the flange. 


r. Operate oscillograph to run out about 10 feet of chart paper to be certain 
centering is correct and to allow chart tracking to stabilize. If paper is not 
centered, refer to paragraph 6-63. 


4-57. INK CARTRIDGE. Routine cartridge replacement is recommended with a 
schedule determined by writing requirements. Each can is marked with a weight 
at which it should be replaced. A full can weighs approximately 40 gms. more 
than the marked weight. 


CAUTION 
Always keep an ink cartridge installed in the oscillograph. Do not 
allow unit to remain out of service for more than four hours with- 


out a cartridge in position in the oscillograph. 


& a, Turn main power switch to OFF position. 


b. Push oscillograph into rack as far as possible after depressing the slide 


c. Remove rear access panel at oscillograph level. 
d. Open ink reservoir access door (see figure 4-13) on rear of oscillograph. 


e. Raise ink cartridge pressure spring. 


f. Slip cartridge up and out of ink cartridge reservoir. 


g. Remove protective cap and install new ink cartridge in reservoir. Make 
certain the cartridge is firmly in position. 


h. Position ink cartridge pressure spring onto cartridge. 


i. Close ink reservoir access door on rear of oscillograph. 


j. Replace rear access panel of console. 
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Figure 4-13. Inking System 


4-58. PENMOTOR PENS. (See figure 4-14.) 
a. Removal 
1. Turn equipment "OFF", 
NOTE 


This shuts off ink supply except for ink trapped between solenoid 
and pen tip. 


2. Tear off chart paper and release pressure roll. 
3. Pull paper from between drive and pressure roll. 


4. Lift front edge of writing table far enough to release trapped 
ink from pen tips. 


5. Slide paper forward along table surface until ink flow stops. 
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Figure 4-14. Writing Pen - Installed 


6. Tear off soiled paper and discard. 
7. Replace writing table. 
8. Disconnect pen tubing at manifold. (See figure 4-14.) 
9, Loosen set screw securing the pen to the drive arm hub. 
(See figure 4-15.) 
NOTE 


Do not loosen screw more than one-half turn or pen will not 
come out. 


10, Carefully slide pen up and off of penmotor drive arm hub, 
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Figure 4-15, Pens - Partially Exploded 


b. Installation 
1. Loosen set screw that secures pen in drive arm. 
NOTE 
Do not loosen screw more than one-half turn or pen will not 
fit over drive arm hub. 
2. Carefully slide pen down into penmotor arm hub and gently tighten 


set screw that secures pen into drive arm hub. 


NOTE 


This is not the final setting. 
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3. Place ink tube from pen onto manifold, being careful to avoid 
kinking or creasing. 


NOTE 
Do not use tweezers or other sharp instruments when installing 
tubing. It may be necessary to pull tubing through to reverse 
coil direction. 
4, Turn main power switch to the "ON" position. 
5. Press the "local" button in the control mode group. 
6. Press the "zero" button in the input selector group. 
7. Start the chart paper moving by selecting a slow chart speed. 


8. Lift pen slightly to allow ink to feed through to pen tip. 


9. Stop chart so that pen tips are close to a timing line on the chart 
paper. 


10. Check pen pressure (refer to paragraph 6-94). 


11. Grasp the pen near the hub and push pen across channel width. 
The trace should be parallel to a time line running across the channel width. 


12. If adjustment is necessary, gently turn the pen in the hub of the pen- 
motor until the trace is parallel to a time line. 


13. Tighten set screw securing pen in penmotor drive arm. 
14. Check pen pressure (refer to paragraph 6-94), 
15. Lap pen (refer to paragraph 6-95), 
4-59. EVENT MARKER PENS. 
a. Removal 
1. Turn equipment "OFF", 
NOTE 


This shuts off ink supply except for ink trapped between solenoid 
and pen tip. 
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2. Tear off chart paper and release pressure roll. 
3. Pull paper from between drive and pressure roll. 


4. Lift front edge of writing table far enough to release trapped ink 
from pen tips. 


5. Slide paper forward along table suface until ink flow stops. 
6. Tear off soiled paper and discard. 

7. Replace writing table. 

8. Disconnect pen tube from manifold. 


9. Loosen two screws securing pen to event marker unit and remove 
pens. (See figure 4-16.) 


b. Installation 


1. Place event marker pen onto penholder support and adjust position so 
that tip is at same time position as other pens and centered in space between 
channels, Secure event marker pen in place by tightening the two screws. 
(See figure 4-16.) 


2. Insert pen tube onto manifold being careful to avoid damage to the pen 
or tubing. 


NOTE 


Do not use tweezers or other sharp instruments when installing 
tubing. 


4-60. PENMOTOR AND EVENT MARKER. 
a. Removal 
1. Pull oscillograph out to full service position. 
2. Release pressure roll release lever. 
3. Pull paper from between drive and pressure rolls. 
4. Lift front edge of writing table far enough to release ink pressure 


in pens. This releases droplets of ink under each pen. Slide paper forward 
along table surface until ink flow stops 
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Figure 4-16, Event Marker Pen - Installed 
Pull out soiled chart paper, tear off, and discard. 
Roll chart paper back onto roll far enough to clear writing table. 
Remove writing table. 


Remove tubing from analog and event marker pens and place tubing 


ugs on manifold. 


Remove pens. (Refer to paragraph 4-58.) 


Disconnect four pins (refer to table 4-3) of each event marker (if removing 


both event markers) from connectors located on penmotor support bar. 
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Table 4-3, Pin and Penmotor Connections 


TERMINAL 


A 


B 
C 
D 


11. Remove event marker retaining screw from event marker mounting 
bar and remove event marker, 


12. Remove four screws and lockwashers securing event marker bar 
onto side plates and remove event marker bar. 


13. Return oscillograph to the stowed position. 


14, Remove both rear access panels. 
15. Remove cover panel from rear of oscillograph. 
NOTE 


It will be necessary to open ink system door to gain access to 
right hand penmotor cap screws. 


16. Remove four cap screws securing penmotor into oscillograph. 
17. Pull oscillograph out to full service position, 
18. Gently remove penmotor from oscillograph. 
b. Installation 
1. Pull oscillograph out to full service position. 


2. Install penmotor into oscillograph, making certain connector on 
penmotor is mated with connector on demodulator. 


3. Return oscillograph to the stowed position. 


4. Install four cap screws that secure penmotor into oscillograph. 
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NOTE 


It will be necessary to open ink system door to install right hand 
penmotor cap screws. 


5. Pull oscillograph out to full service position. 
6. Install event marker bar and secure to side plates with four screws. 


7. Install event marker on event marker mounting bar and secure 
with event marker retaining screw. 


8. Connect four pins of each event marker to connectors located on 
penmotor support bar. 


NOTE 
If event marker does not operate properly, reverse leads, i.e., 
red lead from terminal A to terminal B - green lead from terminal 
C to terminal D. 


9. Install pens. (Refer to paragraph 4-58.) 


10. Remove tubing from plugs on manifold and install analog and 
event marker pens. 


11. Install writing table. 
12. Install chart paper. (Refer to paragraph 4-56.) 


4-61. INK VALVE, The following describes and illustrates the removal, and 
installation, of the ink valve on the Mark 200 Recorder. 


a. Removal. (See figure 4-13.) 
1. Release cartridge retaining spring from ink cartridge. 
2. Pull ink cartridge up to disconnect the -cartridge from the system. 
3. Remove tubing from inlet side of the ink valve. 
4. Remove tubing from outlet side of ink valve. 
NOTE 


Allow ink to drain from tubing into a suitable container to avoid 
Spillage and leakage. 
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5. Remove four screws and washers that secure ink valve to side 
panel, 


6. Gently remove ink valve from side panel and solenoid. 


b. Installation 


1. Position ink valve on side panel and secure in place with four screws 
and washers. 


2. Position tubing on outlet side of ink valve. 
3. Position tubing on inlet side of ink valve. 


4, Press ink cartridge into position making certain it is properly 
seated. 


5. Position cartridge retaining spring on ink cartridge. 


4-62. ATTENUATOR PANEL ASSEMBLY. The assembly is located above 
the oscillograph, Removal and installation instructions are as follows: 


a. Removal 
1. Remove two rear access panels. 


2. Remove three leads (green, gray, and white) from terminals 6, 9 
and 10 of terminal board (TB1) located on main connector panel assembly. 


3. Remove connectors J2 and J3 from main connector panel, 


4. Remove five cable clamps from right side, as viewed from rear of 
unit. 


5. Thread attenuator panel harness clear of console frame. 


6. Loosen four knurled mounting screws (see figure 4-17,) which secure 
attenuator panel in front of console. 


7. Pull panel forward to "adjust" position. 


8. Push release mechanism levers and remove attenuator panel from 
unit, Make certain all wires are free and clear. 


b. Installation 


1. Place attenuator panel assembly harness through attenuator panel 
opening in console. 
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Figure 4-17. Attenuator Panel Assembly Removal 


2. Align mounting rails of attenuator panel with mounting rails of con- 
sole and slide attenuator panel assembly in until stopped by releasing 
mechanism. 


3. Press release mechanism levers and push attenuator panel assembly 
into normal operating position. 


4, Secure panel assembly with four knurled mounting screws. 


5. Attach three leads from J2 connector to terminal board (TB1) of 
main connector panel as shown in table 4-4. 


Table 4-4, J2 Connector Panel Connections 
LEAD WIRE TERMINAL NUMBER 
Green 
Gray 


White 


6. Position connectors J2 and J3 into main connector panel assembly. 


7. Position cable assembly around right side of console frame (as 
viewed from rear of unit), and secure with five cable clamps. 


8. Replace two rear access panels. 
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4-63. LEVEL LIGHT PANEL ASSEMBLY. The assembly is located on front 
of the console between the oscillograph and attenuator panel assemblies. 


a. Removal 
1. Remove both rear access panels. 


2. Remove four cable clamps which secure level light panel black 
harness to console frame. 


3. Remove cable clamp on right side of console securing gray harness 
to console frame. 


4. Remove five leads from TB1 on main connector panel. 


5. Disconnect connector P-706 from oscillograph. 


6. Remove two screws and associated hardware which secure level 
light panel to front of console and remove panel from unit. Be certain all 
wires and harness are free and clear. (See figure 4-18.) 


b. Installation 


1. Feed level light assembly cabling through opening and fasten panel 
into position with two screws and associated hardware. 


2. Attach gray harness to left side of console frame with four cable 
clamps. 


3. Plug connector P-706 into oscillograph. 


4, Attach black harness to right side and rear of console frame with 
four cable clamps. Allow sufficient slack in harness to permit the 
oscillograph to move in and out. 


5. Connect five leads from black harness to TB1 on main connector panel 


as shown in ‘table 4-5. 


6. Replace both rear access panels, 
4-64. OSCILLOGRAPH ASSEMBLY. The oscillograph is located in the center 
of the console The demodulator and reversing switch assembly is considered 
part of oscillograph. The removal and installation procedures are as follows: 


a. Removal 
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Table 4-5. Black Harness to Main Connector Panel Connections 


LEAD WIRE TERMINAL NUMBER 


White 
Gray 
Yellow 
Green 


Red 


1. Loosen locking screws which secure oscillograph at front of console. 
(See figure 4-18.) 


2. Remove two rear access panels. 


3. Disconnect connector P-701 from rear of oscillograph. Remove 
level light panel assembly connector P-706 from oscillograph. 


4. Remove lower front access panel. 
Dd. Remove cover from wiring duct. 
6. Remove amplifiers ( refer to paragraph 4-66). 


7. Remove screws which hold four connectors P-101 in the drive 
amplifier frame (two screws for each connector). 


8. Push connectors through opening in drive amplifier frame mounting 
brackets and thread harness free of console. 


9. Pull oscillograph out to full service position. 
10. From bottom of oscillograph, remove six screws and associated 


hardware which hold it to the oscillograph mounting brackets. Lift oscillograph 
out of unit. Be sure all wires and harness are free and clear. 


b. Installation 
1. Make certain oscillograph mounting slides are at full service position. 


2. Place demodulator harness through oscillograph opening in console. 
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Figure 4-18, Console With Front Access Panel Removed 


BSM4-18 


3. Place oscillograph onto mounting brackets and secure with six 
screws and associated hardware. 


4, Push demodulator connectors between outside of oscillograph slides 
and inside of console frame. 


5. Feed connectors P-101 through access holes in drive amplifier 
frame mounting brackets. 


NOTE 
Looking at rear of console, demodulator connectors for channels 
one and two, three and four, go into access hole on right drive 
amplifier frame mounting bracket. Demodulator connectors for 
channels five and six, seven and eight, go into access hole on left 
drive amplifier frame mounting bracket. 
6. Push oscillograph into closed position. 


7. Install connectors P-101 into drive amplifier frame using two 
screws for each connector. 


8. Install cover over wiring duct. (See figure 4-19.) 
9. Replace lower front access panel. 
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& 10. Install connector P-701 from main connector panel. 
11. Install connector P-706 from level light panel. 
12. Install drive amplifiers (refer to paragraph 4-66). 
13. Replace two rear access panels. 
4-65. DEMODULATOR AND REVERSING SWITCH ASSEMBLY. 
a. Removal 
1. Remove front access panel. 


2. Remove both rear access panels. 


3. Remove cover from wiring ducts. (See figure 4-19) 
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Figure 4-19, Protective Covers and Ducts 
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4, Remove amplifiers. (Refer to paragraph 4-66.) 


5. Remove screws securing four connectors P-101 in the drive 
amplifier frame and remove connectors. 


6. Push connectors P-101 through opening in drive amplifier frame 
mounting brackets and thread harness free of console. 


7. Push oscillograph into closed position in console. 
8. Remove rear cover of oscillograph. 
9. Disconnect four connectors P-102 from oscillograph, 


10. Remove two demodulator mounting screws which hold demodulator 
in oscillograph. 


11. Carefully disconnect demodulator from penmotor and remove from 
unit. 


b. Installation 


1. Position demodulator into oscillograph and connect demodulator 
connector P-103 into penmotor. 


NOTE 
The demodulator harnesses for channels one and two, three and four, 
are positioned along the right of console between the oscillograph 
slides and the console. 
2. Use two mounting screws to fasten each demodulator in oscillograph. 
3. Connect four demodulator connectors P-102 into oscillograph. 

NOTE 
The demodulator harnesses for channels five and six, seven and eight, 
are positioned along the left side of console between oscillograph slides 
and the console (looking at rear of unit), 


4. Replace rear cover of oscillograph. 


d. Pull oscillograph out to full service position. 


6. Feed connectors through access holes in drive amplifier frame 
mounting brackets. 
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NOTE 
Looking at rear of console, demodulator connectors for channels one 
and two, three and four, go into access hole on right-drive amplifier 
frame mounting bracket. Demodulator connectors for channels five 
and six, seven and eight, go into access hole on left-drive amplifier 
frame mounting bracket. 


7. Use two screws each and fasten four connectors P-101 into drive 
amplifier frame. 


8. Replace amplifiers (refer to paragraph 4-66). 
9. Replace protective shield over wiring duct. 
10. Replace front panel. 
11. Replace both rear access panels. 
4-66. DRIVE AMPLIFIER ASSEMBLY. The drive amplifiers are located 
beneath the oscillograph and may be removed from either front or rear of the 
console. 
a. Removal - Front 
1. Remove lower front access panel. 
2. Remove cover from wiring duct. (See figure 4-19.) 
3. Remove 10 screws which attach drive amplifier frame front panel. 


NOTE 


To permit front removal of amplifiers the drive amplifier frame 
front panel is in two sections. 


4. Swing panel sections clear and remove drive amplifiers. 
b. Removal - Rear 

1. Remove lower rear access panel. 

2. Loosen amplifier locking screw. 


3. Pull drive amplifier from drive amplifier frame. 
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c. Installation - Front 
1. Align channels of drive amplifier with corresponding channels of the 
drive amplifier frame, then push drive amplifiers into proper position in 
drive amplifier frame. 
NOTE 


Drive amplifier locking screw must be in the engaged position to prevent 
drive amplifier from being pushed through the frame. 


2. Position drive amplifier frame front panel sections. Be certain that 
amplifier connectors are engaged with connectors in the drive amplifier 
frame. 

38. Install 10 screws which secure front panels to drive amplifier frame. 

4, Replace cover over wiring duct. 


5. Replace lower front access panel, 


d. Installation - Rear 


1. Make certain that amplifier locking screws are disengaged. 


2. Align corresponding drive amplifier channels with those in drive 
amplifier frame, then push amplifiers intoproper position. 


3. Tighten amplifier locking screws. 

4. Replace lower rear access panel. 
4-67. DRIVE AMPLIFIER FRAME ASSEMBLY. The frame is located under 
the oscillograph and houses drive amplifiers, blower assemblies, and circuit 
ground switch. 

a. Removal 
1. Remove front access panel. 
2. Remove amplifiers (refer to paragraph 4-66). 


3. Remove cover from wiring duct. 


4. Remove two screws which secure each connector P-101 to drive 
amplifier frame and remove connectors. 
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5. Disconnect connectors P-181 and P-182 from drive amplifier frame. 


6. Remove four screws securing drive amplifier frame mounting 
brackets to console frame and remove assembly. 


b. Installation 


1. Position drive amplifier frame in console and attach to mounting 
brackets with four screws. 


2. Position connectors P-101 in drive amplifier frame, then attach 
each connector with two screws. 


3. Replace cover over wiring duct. 

4. Install amplifiers (refer to paragraph 4-66). 

5. Connect connectors P-181 and P-182 to drive amplifier frame. 
6. Replace lower rear access panel. 


4-68. FILAMENT REGULATOR ASSEMBLY. The regulator is located behind 
the front access panel, directly above the 20 kc power supply. 


a. Removal 
1. Remove front access panel. 


2. Remove protective cover from filament regulator and 20 kc power 
supply. ; 


3. Remove connector P-341 from rear of filament regulator, 


4. Remove four screws and two spacer bars (see figure 4-18), which 
hold filament regulator to frame. Remove filament regulator from console. 


b. Installation 
1. Insert two screws into each spacer bar. 
2. Position filament regulator in console. 
3. Attach connector P-341 to filament regulator. 


4. Place spacer bars (see figure 4-18) in position and attach filament 
regulator to console frame. 
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NOTE 


The two lower screws are inserted in the console frame mounting 
holes twelfth from the bottom. 


5. Replace protective cover over filament regulator and 20 kc power 
supply, and fasten with two screws. (See figure 4-19). 


6. Replace lower front access panel. 


4-69. 20 KC POWER SUPPLY ASSEMBLY. This power supply is located at the 
bottom-front of the unit, behind the protective cover. 


a. Removal 
1. Remove front access panel. 


2. Remove protective cover from 20 kc power supply and filament 
regulator. (See figure 4-19.) 


3. Remove connector P-361 from 20 kc power supply. 


4. Remove four knurled screws which secure 20 kc power supply to 
console . (See figure 4-18.) 


b. Installation 
1. Position 20 kc power supply in console. 
2. Connect connector P-361 to 20 kc power supply. 


3. Secure 20 kc power supply to frame with four knurled screws. 
(See figure 4-18.) 


NOTE 


The bottom two knurled screws are located in the seventh hole from 
the bottom of console frame. 


4. Replace 20 kc power supply and filament regulator protective 
cover, then fasten with two screws. (See figure 4-19.) 


5. Replace lower front access panel. 
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& 4-70. 150 VOLT POWER SUPPLY ASSEMBLY. This power supply is 
attached to base of console on left side (facing the unit). 


a. Removal 
1. Remove lower front and rear access panels. 
2. Remove connector P-301 from the power supply. (See figure 4-18.) 


3. Remove four screws which hold power supply to console, and remove 
power supply from rear of console. 


b. Installation 


1. Position power supply in console with connector toward the front 
of console. 


2. Secure to console with four screws. 
3. Install connector P-301 to power supply. (See figure 4-18.) 


4. Replace lower front and rear panels. 


4-71. 24-VOLT POWER SUPPLY ASSEMBLY. This power supply is attached 
to console base, on right side (facing the unit). 


a. Removal 
1. Remove lower front and rear access panel. 
2. Remove connector P-321 from power supply. (See figure 4-18.) 
3. Remove four screws which attach power supply to console. 

b. Installation 


1. Position power supply in console with connector toward the front 
of console. 


2. Secure to console with four screws. 
NOTE 


Cabinet ground lead must be fastened between 24-volt power supply 
& and base of console with mounting screw. 


3. Install connector P-321 to power supply. (See figure 4-18.) 
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4. Replace lower front and rear panels. 


4-72, MAIN CONNECTOR PANEL AND HARNESS ASSEMBLY. This assembly 
is located on lower rear of console. 


a. Removal 
1. Remove front access panel. 
2. Remove both rear access panels. 
3. Remove connector P-701 at oscillograph. 
4, Remove connector P-701A at main connector panel assembly. 


5. Remove extension cable from console. 


6. Remove connector P-321 at 24-volt power supply. 

7. Remove connector P-301 at 150-volt power supply. 

8. Remove connector P-341 at filament regulator. 

9. Remove connector P-361 at 20 kc power supply. 
10. Remove connector P-181 at drive amplifier frame. 


11. Remove cabinet ground lead by removing screw which fastens 
it between 24-volt power supply and console base. 


12. Remove three leads from terminals 6, 9, and 10 of terminal board 
(TB1). 


13. Remove attenuator panel assembly connectors J2 and J3 from main 
connector panel. 


14. Remove harness clamps which secure harness to console. 


15. Remove four screws and washers which attach main connector panel 
to console. 


16. Remove main connector panel assembly. Be certain all harness 
and wires are free and clear. 


b. Installation 


1. Place all harness and wiring of main connector panel to console. 
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2. Secure panel to console frame with four screws and washers. 
3. Attach connectors J2 and J3 of attenuator panel, to connector panel. 


4, Attach three leads from J2 connector to terminal board (TB1) of 
main connector panel as given in table 4-3. 


5. Place cabinet ground lead (green) between 24-volt power supply 
and base of console then fasten with screw. 


6. Attach connector P-181 to drive amplifier frame. 

7. Attach connector P-361 to 20 kc power supply. 

8. Attach connector P-341 to filament regulator. 

9. Attach connector P-301 to 150-volt power supply. 
10. Attach connector P-321 to 24-volt power supply. 
11. Attach connector P-701 of cable assembly P-701B to oscillograph. 
12. Attach connector P-701A to main connector panel. 


13. Position harness in place on console frame and fasten with cable 
clamps. 


14. Replace both rear access panels. 


15. Replace front access panel. 


4-73. DR-2 TAPE RECORDER. 


4-74. TOP COVER. To remove top cover (to get to the plug-in channel 
electronics), slide cover approximately 1/8" (tight fit) towards the front panel; 
then lift straight up, with a fair amount of pulling effort applied to each side of 
the cover. On some models, identified by a cluster of three screws at each end 
of the upper rear panel of the machine, it is necessary to first remove the 
outer screw from each cluster (the ones nearest both edges of the upper rear 


panel.) On other models, it is merely necessary to release two spring catches 
and lift straight up. 


4-75. POWER SUPPLY AND VOLTAGE TEST POINTS. Measurement of d-c 
supply voltages can be made at the labelled tip jacks, at the rear lower panel 
(door). The power supply can be removed for servicing or replacement by 
disconnecting the large cable connector (inside the rear access door area) 

and removing the four mounting screws from the outside of the rear door panel. 
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4-76. CUE TONE CARD. The cue tone card is a plug-in unit fastened to the 
underside of the plate dividing the machine between the motor area and cartridge 
area. It is held into its connector socket with a steel clip that may be pushed 
aside in order to remove it from the socket. Best access to it is by bottom 
plate removal, through the bottom of the machine. 


4-77. MIDDLE REAR PANEL. Remove the four screws near outer edges of 
this panel. This provides access to control relays and to the heads, for 
servicing. (Some models have this panel as part of the rear access door.) 


4-78. RIGHT SIDE PANEL. (Facing front of machine.) Tilt machine onto left 
side. Remove two screws. Swing panel away from bottom of machine and slide 
away from underneath aluminum side bar. This provides access to all cartridge 
pull-in solenoids and control switches (and lamps). 


4-79. LEFT SIDE PANEL. (Facing front of machine.) Tilt machine onto right 
side. Remove one screw. Swing panel away from bottom of machine and slide 
away from underneath aluminum side bar. This provides access to the reversing 
linkage (all mechanical) for all cartridges (but not to adjust reversing action). 


4-80. CARTRIDGE ENGAGEMENT (HOOK) MECHANISM ADJUSTMENT. For- 
ward tape drive is accomplished by inserting a cartridge in the appropriate slot, 
sliding it into the machine until the hook engages the post in the cartridge. 
Movement (or removal) of the assembly is accomplished by loosening or removing 
four screws on the side of the mechanism. 


NOTE 


To remove the assembly, it is also necessary to remove the eject 
push-on buttons. 


4-81. ACCESS TO RELAYS, CARTRIDGE SOLENOIDS, AND RECORD CIRCUIT 
CONTROL RELAYS. Remove center rear panel. Relays are IBM, plug-in 
(type No. 769009). Upper row, left to right, is deck one (channels 1 and 2). 


Right-hand row, top to bottom, are cartridge solenoid control relays. Middle 
row, top to bottom, are upper channel control relays (channels 1, 3, 5, 7, 9 and 
11). Left-hand row, top to bottom, are lower channel control relays (channels 
2, 4, 6, 8, 10, and 12). 


4-82. HEAD AZIMUTH ADJUSTMENT. Remove middle rear panel (part of 
rear door, in some models). Loosen two thumb screws on the control relay 
assembly, then swing relay assembly out away from the transport. Heads are 
adjusted with a narrow-blade screwdriver. 
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4-83. MD-2 TAPE RECORDER. 


4-84, ELECTRONICS TOP COVER. To remove left-and right-side electronics 
top covers (to get to the plug-in channel electronics) remove the two screws on 
each cover and lift off cover. Channel and cartridge control relays (IBM plug-in 
types) are accessible, through mounting in these compartments (with associated 
electronics). 


4-85. POWER SUPPLY AND VOLTAGE TEST POINTS. Measurment of d-c 
supply voltages can be made at the labelled tip jacks, at the rear panel. The 
minus 12-volt potentiometer can be adjusted through the hole on top right (rear) 
side, and the plus 12-volt potentiometer through the bottom hole. 


4-86. CUE TONE CARD. The cue tone card is a plug-in unit fastened to the 
tape transport top plate at the rear of the heads. It is held into its connector 
socket with a steel clip that may be pushed aside in order to remove it from the 
socket. Access to it is by rear top plate removal. 


4-87. REAR TOP PANEL. Remove the two screws of the rear top panel. This 
provides access to the heads, to the cue tone plug-in card, and to the cartridge 
solenoid adjustments. 


4-88. BOTTOM PLATE. Remove 4 screws and lift off. Provides access to 
motor drive assembly, belts, etc. 


4-89. CARTRIDGE ENGAGEMENT (HOOK) MECHANISM ADJUSTMENT, 
Forward tape drive is accomplished by inserting a cartridge in the slot and 
sliding it into the machine until the hook engages the post in the cartridge. It 
is necessary to remove the rear top panel. Removal of the hook assembly is 
accomplished by removing two screws on the top of the mechanism. 


NOTE 


It is also necessary to remove the small "'E" ring on the eject rod 
and the solenoid wiring. 


4-90. HEAD AZIMUTH ADJUSTMENT. Remove rear top panel. Heads are 
accessible and are adjusted with a narrow-blade screwdirver. 


4-91. CARTRIDGE LOADING, TAPE, AND DEGAUSSING. If it is desired to 
load cartridges with tape rather than to obtain them already loaded, make certain 
the same brand of tape as was previously used is selected because it has been 
found that certain brands of 1/4" lubricated tape will not operate properly for 
long periods of time. Also, it is necessary to pull several inches (or feet, de- 


pending on loop length) of the tape free, about the hub, and discard it to insure 
free running action. 
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4-92. DIGITAL-TO-RESOLVER CONVERTER. 


4-93. DRC CASE. When the cause of a malfunction has been traced to de- 
fective wiring or connections in the DRC case, the case must be removed and 
repaired. To provide access to the case handle, following the disconnection of 
the connector on the rear of the case, remove the printed circuit switching and 
transformer cards before removing the four mounting fasterners. 


4-94. CABINET AIR FILTERS. The top filter is readily accessible by removing 
the power supply (No. 5) from the left side and the power control panel from the 
right side of the cabinet. 


4-95. RANDOM NOISE GENERATOR. 


4-96. To remove the shield, loosen the two fluted locking screws on the back 
of the instrument. These will unlock on the first turn, but should be loosened 
the maximum amount before the shield is removed. Pull the shield straight 
back from the panel. 


4-97. INSTALLATION PROCEDURES. 


4-98. In most cases where a component or module is concerned, the installation 
procedure will be just the reverse of the removal procedure. & 
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SECTION V 


REPAIR INSTRUCTIONS 


5-1. GENERAL. 


5-2. This section contains information to aid in the repair of field repairable 
subassemblies found to be malfunctioning. The maintenance concept for most 
subassemblies used in the AMS is to replace and not repair the malfunctioning 
unit. The maintenance concept for field repairable units is to replace the 
malfunctioning unit and repair it at some other time. 


5-3. As repair procedures for the majority of the repairable subassemblies 
are elementary or quite obvious, the actual procedure is left to the discretion 
of the maintenance personnel. 


5-4. After repair of a subassembly and before putting it back in operation or 
returning it to stock, check the unit for proper operation (refer to data in 
Sections I and VI) and clean it. Equating the type of material the unit is composed 
of and the type of foreign matter to be removed, maintenance personnel should 

be able to select the cleaning materials needed from table 5-1. 


5-5. REPAIR, 
5-6. PRINTED CIRCUIT CARD. 


5-7. The following procedures are recommended for maintenance personnel 
servicing printed circuit card assemblies, It is suggested that these techniques 
be used to avoid damaging the cards when repair or component replacement is 
necessary. It is also recommended that the connector terminals located at the 
bottom of the card be cleaned regularly using a stiff brush or a lint-free cloth 
moistened with denatured alcohol. 


a, Card repair. 


1. Upon removing a suspect printed circuit card from its card cage 
assembly, make a careful visual inspection of the card and its components. 
Check for charred resistors, leaking capacitors, and dirty connector terminals. 
Test points on the card provide means for waveform and d-c voltage checks. 
The printed circuit card connector terminals may be used for making limited 
continuity checks. For component location data and continuity use the appro- 
priate data and illustrations in Section I and the schematic diagram contained 
in Section VIII. 


2. Suspect faulty transistors may be tested by resistance comparison. 
There is usually more than one transistor of a given type on a card assembly. 
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Cleaning Material 


Water base cleaning 


Solvent emulsion 


Detergent solution 


Cleaning and 
polishing compound 


Kerosene 


Trichlorethylene 


Grain alcohol 


Table 5-1. Cleaning Material 


Aircraft cleaning compound, Specification 
MIL-C-25769; 1 part compound mixed with 
3 to 7 parts water. 


Aircraft cleaning compound, Specification 
MIL-C-25179; dry cleaning solvent 
Federal Specification P-S-661 type II: 

1 part compound mixed with 7 to 9 

parts dry cleaning solvent. 


Stock No. 7300-297300, 1 ounce of solution 
mixed with 1 gallon of water. 


Federal Specification MIL-C-18767. 


Federal Specification W-K-211 


-Federal Specification MIL-T-7003 


Ethanol (C2 H5 OH) 


Purpose 


Preferred mixtures for 
cleaning painted or un- 
painted surfaces. 


Alternate mixture for 
cleaning painted or un- 
painted surfaces. 


To clean fabrics, glass, 
and plastics. 


To clean and polish 
plexiglas material. 


To remove oil, tar, 
grease, and similar 
contamination. 


To remove dirt and 
grease from around 
components. 


To clean contamination 
from various components 
(non-harmful to rubber) 


T-I-T?-VOWS 


€-S 


Cleaning Material 


All purpose wax 


Castile or commercial 
"IVORY" soap 


Table 5-1. Cleaning Material (Cont) 


Description 


Stock No. 7300-987900 


Castile soap (10 percent solution) made by 
Hockwald Chemical Co., Los Angeles 22, 
Calif. or commercial "IVORY" soap (10 
percent solution) made by Proctor and 
Gamble Co. or equivalent. 


NOTE 


Refer to table 5-2 for a list of cleaning 
equipment. 


Purpose 


To provide a protective 
polish for exterior metal 
surfaces. 


To clean recorder plot- 
ting surfaces. 


T-I-TP-VIWS 


Equipment 


Compressed air 


Hand blower 


Steam 


Water 


Cloths 


Brushes 


Protective clothing 


Vacuum cleaner 
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Table 5-2. Cleaning Equipment 


Description 


Oil-free, dry-compressed air (preferably 15 to 20 
psi blown through a 3/8 inch or larger nozzle. 


Air syringe or equivalent. 


A supply of steam at 213° F under approximately 15 
psi through a 1/2 inch or larger nozzle. 


A clean supply of water, both hot (165° F) and cold 
(room temperature or less). 


White, lint-free cloths (perferably cheesecloth). 


Large and small stiff-bristled brushes and large 
and small camel-hair brushes. 


Rubber gloves, rubber apron, safety goggles etc. 


Preferably one with attachments made of a non- 
conducting material. 


If this is not the case, similar types are mounted on other cards. Care must 
be exercised in making ohmmeter measurements to avoid damaging the 
transistor by applying excessive meter current. In checking a transistor, 


proceed as follows: 


CAUTION 


Never apply meter probes to a transistor circuit where there 
is a possibility that a high meter current could flow into the 


transistor. 


(a) Measure the transistor emitter-collector resistance in both 
directions (alternate ohmmeter polarity), using the lowest meter 
resistance scale that will apply the least amount of current to the 


transistor. 
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(b) Replace the transistor when the compared measurements differ 
by more than 10 percent of the values obtained for other transistors of 
the same type. Compare the suspect transistor against two or three 
others of the same type known to be good. 


3. Diodes may also be checked by comparing the forward and backward 
resistances of one with others of the same type. The diode should be replaced 
if the compared resistances differ by more than 10 percent. 


4. Resistors and capacitors may be checked by establishing that one end 
is open (either disconnected or in an open circuit) and using an ohmmeter in 
a conventional manner. Printed circuit card mounted capacitors may be 
checked using the ohmmeter (VTVM preferred) on its most sensitive scale 
and observing an initial rise (deflection) when the meter is first applied to the 
terminals. 


b. Component Replacement. 


1. Using diagonal cutters, cut free the faulty part and unsolder the leads 
from the solder side of the card assembly. Use a small, well-tinned, 35 or 
40-watt, soldering iron while unsoldering parts and leads from the card. Use 
a heat sink to conduct heat away from other parts on the assembly; a large 
pair of pliers clamped to the leads will suffice as a heat sink. 


2. After removing component leads, clean card assembly eyelets 
thoroughly by shaking the card over a cloth immediately after the hot 
soldering iron is removed. [If this is difficult or undesirable, brush away the 
melted solder with a small stiff-bristled brush. 


3. Insert leads of new components through the eyelets then bend leads 
over to form a good mechanical connection. Wherever possible bend the 
lead in the direction of the copper strip. Clip off excessive wire. 


4, Solder components from the solder side of the card assembly, never 
from the component side. Use only top quality rosin core 60/40 solder. 


). Examine the card assembly for excess solder and rosin deposits. 
Remove any excess solder and clean board with lint-free cloth moistened 
with trichlorethylene or equivalent, 
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5-8. CLEANING. 
5-9. PNEUMATIC SYSTEM COMPONENTS, 
5-10. Before reassembly of the parts of a pneumatic system, they should be 
thorougly cleaned to remove all contaminates. To clean the components, proceed 
.as follows: 
a. Small delicate parts 
1. Imerse in trichlorethylene and agitate until all signs of contaminates 
are gone. 


CAUTION 


Body contact with trichlorethylene is harmful. Wash affected area 
with soap and water and rinse thoroughly. 


WARNING 
If vapor comes in contact with the eyes, flush with water for 20 
minutes and call or visit a physician. Avoid inhaling, smoking, 
or an open flame in area as vapor decomposes and produces the 
highly deadly phosgene gas (has the odor of new-mown hay). 


2. Rinse part immediately after cleaning using clean trichlorethylene. 
Do not reuse the solution. 


3. Dry the part with oil free air. 
b. Small parts 


1. Imerse in a detergent cleaning solution and agitate or scrub for at 
least 15 minutes until all traces of contaminates are gone. 


2. On parts that do not lend themselves to the above cleaning procedure, 
use steam. 


3. Rinse the parts with 160° F running water. Do not reuse water. 


4. Dry the part with oil-free air, 
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AIR CONDITIONER. 

Filter. 

1. Remove filter. 

2. Clean filter with steam or warm water and detergent. 
3. Dry filter thoroughly. 

4, Dip or spray with filter fluid or light oil. 

Air ducts. 

1, Remove ducts. 

2. Clean ducts using a high pressure air supply and a vacuum cleaner. 
3. Replace ducts ensuring no air leakage. 

BELL & GOSSETT AIR COMPRESSORS. 


Filters. 


1. Unscrew filters from cylinder heads. 

2. Push out screens and felt pads. 

3. Thoroughly wash screens and felt pads in solvent (kerosene). 
4. Wash several times. 

5. Dry screens and felt pads thoroughly. 

6. Replace screens and felt pads. 

WASTE MANAGEMENT SYSTEM (AMS-MSC), 

Liquid circuit. 

1. Flush with soap and warm water. 


2. Clean urine collector with soap and warm water. 
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5-14, ELECTRONIC CABINETS AND INSTRUCTORS' CONSOLES. 
a. Filters (top and bottom). 
1. Remove filters. 
2. Wash in warm soapy water. 
3. Blow clean with an oil free, compressed air source. 
4. Replace filters. 
b. Components. 
1. Use a vacuum cleaner with a special non-shorting head. 
5-15, SMOKE SYSTEM. 
a. Blower motor. 
1. Remove motor. 
2. Clean carbon from motor using grain alcohol, 
3. Blow all excess alcohol from motor. 
4. Replace motor. 
5-16. ELECTRICAL PARTS. 
a. Printed circuit cards. 


1. Remove cards and check to see all components are secured. 


2. Use low pressure dry compressed air to remove dust. 


3. Loosen imbedded dirt and grease around components with a small 
stiff-bristled brush soaked in trichlorethylene. 


4. Wipe the entire chassis with a clean white lint-free cloth. 


5. Use low pressure dry compressed air to ensure that all moisture 
has been removed before replacing in rack, 
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b. Panel, controls, and indicators. 


1. Remove dust and dirt from rear of panel with low-pressure dry 
compressed air. 


2. Clean painted surface of the front panel with a slightly dampened 
cloth; clean excessively dirty surfaces around regularly used controls with, 
a mild soap solution. Do not allow water to run into electrical parts. 
Remove soap with a slightly dampened cloth. 


3. Clean glass indicator faces with a clean, slightly dampened, lint- 
free cloth. 


5-17. MECHANICAL PARTS. 


a. Card connectors. Clean corrosion from pins by rubbing pins with 
extra fine emery cloth or equivalent fine abrasive. 


CAUTION 


Do not use sandpaper, steel wool, scraper, or other methods that 
might roughen or reduce dimensions of pins. Avoid excessive 
bending or forcing of pins, as this will eventually cause the pin 
to break. 


b. Cables and plug connectors. All cables and plug connectors must 
be kept free of oil, grease, dirt, and similar contamination. 


1. To remove oil, grease, or dirt from exterior and plug connectors 
if they cannot be satisfactorily cleaned with dry cloths, scrape the soiled 
areas with cheesecloth moistened with a 1:1 solution by volume of solvent 
(Federal Specification P-S-611, and isopropyl alcohol, MIL-F-5566). 


NOTE 


Use solution with care around cable identification sleeves as it 
will eradicate the stamped coding. 


2. Make sure that adequate ventilation is provided; allow cleaned 
areas to air dry at least 10 minutes. 


5-18. TAPE RECORDERS. 


5-19. The tape recorder heads, tape guides, and capstan should be carefully 
wiped with a dry, soft, lint-free cloth at least once every day or once every 
eight hours of operations. Once every week the heads, tape guides, drive belts 
and pulleys, and capstan should be cleaned with a clean, soft, lint-free cloth 
moistened with a solvent (grain alcohol is recommended), 
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5-20. VARIPLOTTER MODEL 205T. 


5-21. The variplotter (see figure 5-1) is a precision electro-mechanical device 
that requires periodic cleaning to ensure proper operation. To clean the various 
components, proceed as follows: 


a. Pen-inkwell assemblies. Remove the pen and inkwell and clean 
‘thoroughly, Use warm water to remove any accumulation of dried ink. A 
clogged pen may be cleaned with a fine wire. Use the pen starter to flush water 


through the pen. - 


b. Pen carriage rails and arm assemblies. Clean the pen carriage rails 
and arm rails with a dry, lint-free cloth and a mild solvent as the cleaning 


agent. DO NOT USE OIL. 


c. Vacuum pump assembly. 


1. Oil absorber, Clean the felt oil absorber (see figure 5-2) as follows: 


(a) Remove the bowl and oil absorber. 


(b) Immerse the oil absorber in a solvent and agitate for several 
minutes, Drain the absorber before re-installation. 


CAUTION 


Do not attempt to clean the oil absorber bowl while the pump is 
operating. 


2. Flushing. To clean the lines, proceed as follows: 
(a) Remove inlet and outlet accessories. 


(b) Add several teaspoonfuls of kerosene slowly at the input with 
the unit running. 


(c) Lay the unit on its side with the outlet downward so the 
kerosene will work out again. 


(d) Right the pump. 
(e) Add afew drops of oil at the intake. 
(f) Re-attach the accessories. 


d. Plotting surfaces. Use a soft brush or small vacuum cleaner to clean 
the grooves on the plotting surface. 
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Figure 5-1. Model 205T Variplotter, Front View 
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Figure 5-2. Typical Vacuum Pump Assembly 
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SECTION VI 
CALIBRATION AND ADJUSTMENT 


6-1. GENERAL. 


6-2. Calibration and adjustment of the subassemblies is of vital importance 
to the overall operation of the AMS. The following information is intended 
as an aid to maintaining the equipment in peak operating condition. This 
section deals mostly with individual chassis because system and overall 
calibration and adjustment is controlled by inherent scaling in the computer 
software. 


6-3. Suggested test setups are included with some units, however, it is 
not mandatory that they be followed exactly if a suitable substitute or modi- 
fication will provide the same result. The units without suggested test set- 
ups are units that require either common test or very simple circuits. 


6-4, TEST EQUIPMENT REQUIRED. 


6-5. The test equipment needed to perform the checks and adjustments 
given in this section is listed in table 6-1. 


6-6. SUBASSEMBLIES. 


6-7. The following units require periodic attention to keep them and the 
simulator operating within design standards. The instructions include only 

the necessary information to perform the calibration and adjustment, leaving 
minor details to the personnel conducting the preventive maintenance procedure. 


6-8. ELECTRONIC SYNCHRO RESOLVER DRIVER. 


6-9. The electronic synchro resolver driver (ESRD) converts the d-c analog 
outputs at the digital computer input/output (I/O) equipment into a-c control 
signals for use by synchro-driven instruments. 


6-10. The components comprising the ESRD (see figure 6-1) must be accurately 
calibrated to provide an extremely stable output signal, in phase with, and within 
the same time base as the 400 cps reference signal. "Out of system" calibration 
of the ESRD components is possible, however, because of inherent differences 
in circuitry, "in system" calibration will provide the stability required by the 


ESRD. The following procedures describe the in system calibration of these 
components, 


6-11. PHASE COMPARATOR AND OSCILLATOR. 


6-12. The phase comparator and voltage controlled oscillator is used in a 
closed loop circuit (see figure 6-2) to keep the reference frequency (400 cps) in 
phase with the output of the synchro driver channels. The logic generator is 
driven by the unijunction VCO with the oscillator acting as a clock whose fre- 
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Table 6-1. Test Equipment 


Nomenclature 
Oscilloscope Textronix 585A 


Voltmeter, Vacuum Tube Simpson 
Model 269 


Differential Voltmeter 
John Fluke Model 323A/AG 


Frequency Counter 


DSKY Test Station Number 1006 
Raytheon 185D02 


Pressure Gage, Wallace & 
Tiernan FA233 


Signal Generator Model 
HP 200 CD 


AC Voltmeter, Ballantine 400 D 
Milliammeter 


Gram Gage, Chatillon 
Spring Pull 


Square Wave Generator, 
Fairchild 971 


D.C. Voltmeter, Fluke 823B 
Galvanometer 
Potentiometer (divider) 
Multimeter 


Digital Voltmeter, Fairchild 
7100 


Specification 


20,000 Ohms per Volt - DC 
5,000 Ohms per Volt - AC 


Range - 0 to 50 psia 
Accuracy - +0.05 psia 


Range 88kc to 440mc; to 110mc. 
on fundamentals 


Range - 0.25 pounds 
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Figure 6-1. Electronic Synchro Resolver Driver (ESRD) 
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quency is controlled by the reference frequency. The one-half channel is used 
to compensate for the transfer function of the synchro driver output channels. 


6-13. With the system in operation, see figure 8-28 and ensure that the proper 
d-c voltages are applied to the card. Connect a d-c voltmeter (item 2, 

table 6-1) to TP4 and an oscilloscope (item 1, table 6-1) to the junction of L1, 
C4 and R22. Trigger the oscilloscope with an exact 400-cps 26-volt signal 
from an external source at TP3. 


6-14. If the waveshapes and voltages shown in figure 6-2 are not present, 
adjust the appropriate potentiometer, as listed in table 6-2, until the correct 
waveshape is obtained. 


6-15. To adjust the 100 kc oscillator remove the feedback jumper from pins 9 
and 21. Connect the oscilloscope to TP-2. Apply 3.5 volts dc from an external 
source to pin 9. 


6-16. If the proper waveshape as shown in figure 6-2 is not present, adjust the 
appropriate potentiometer as listed in table 6-2 until the correct waveshape is 
obtained. 


6-17. PULSE AMPLIFIER, 


6-18. The pulse amplifier is used (see figure 6-3) to convert the output of the 
logic generator, which is a notched square wave having logic levels of 0 to 6 
volts, to the complementary outputs having levels which swing between plus and 
minus 10 volts. 


6-19. With the system in operation, see figure 8-29 and ensure that the proper 
d-c voltages are applied to the card. Connect an oscilloscope and/or voltmeter 
(item 1 and 2, table 6-1) to outputs TP-2 and TP-3. 


6-20. If the output waveshapes do not have the same characteristics (except 
being 180 degrees out of phase), adjust potentiometers R8 and R9 until the 
proper outputs, as shown in figure 6-3, are achieved. 


6-21. A/R SDU MODULATOR MODULE. 


6-22. This module is used to modulate a square wave with a d-c voltage. When 
the modulator is balanced, the null voltages should be below 30 mv rms at the 

output (pin 4 figure 6-4). The inputs (pins 1 and 3) are normally notched square 
waves, 180 degrees out of phase, from a pulse amplifier and a D/A input (pin 2). 


6-23. The modulator is found on both the full channel and one-half channel 
electronic synchro drivers (see figure 8-23 and 8-27). Each modulator has a 
balance and a gain potentiometer for its notched square wave input. 


6-24. The gain adjustment is used to provide system gain and/or scaling adjust- 
ment in the synchro driver output channel. The balance adjustment is used to 
balance the networks, thereby compensating for the amplitude differences be- 
tween inputs 1 and 3, and also to compensate for resistance tolerances. 
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Table 6-2. Phase Comparator and Oscillator Potentiometer 


Potentiometer No. Function 


R14 Voltage adjustment of phase 
comparator input signal. 


R22 Voltage adjustment of integra- 
tor input signal. 


Frequency range adjustment 
of oscillator. 


OUTPUT 
CHANNEL 


OUTPUT 
CHANNEL 


LOGIC 
GENERATOR 


AMPLIFIER 


IN PHASE WITH TPI 
Figure 6-3. Pulse Amplifier Application and Waveforms 
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Figure 6-4. Modulator Moduk 


6-25. The proper adjustment of the modulator is necessary to ensure the correct 
output of the half channel and full channel electronic synchro drivers (refer to 
paragraphs 6-34 and 6-38). 


6-26. Using a voltmeter (item 8, table 6-1) null the output of each channel to 
0 volts dc by adjusting the potentiometers on its associated modulator module. 


6-27. A/R SDU MODULATOR FILTER, 


6-28. This module is used for wide band, low pass 400 cps applications such as 
the electronic synchro driver output channel. It is a passive short-T filter with 
an adjustable center frequency (see figure 6-5) and is an encapsulated module. 


6-29. As with the modulator module, the proper adjustment of the modulation 
filter is necessary to ensure the correct outputs of the half and full channel 
electronic synchro drivers. 


6-30. Adjust the filter on the half channel electronic synchro driver (see 
figure 8-27) fully clockwise or fully counter clockwise, then back it off 3 to 
0 turns. Connect an oscilloscope (item 1, table 6-1) to the output of the full 
channel electronic synchro driver (see figure 8-23) pin 3. Using the 26 volt 
400 cps reference, adjust the output channel filter module number 2 until the 
2 wave forms are in phase. 


6-31. OPERATIONAL AMPLIFIERS. 


6-32. The operational amplifiers located on the half and full channel electronic 
synchro drivers should be nulled below 20 milli-volts dc, to insure proper 
output of the drivers. The exception being the input amplifiers of the full 
channel synchro driver (see figure 8-23). 
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Figure 6-5. Modulator Filter 


6-33. To null the amplifiers, ground the input of the amplifier with its signal 
input common point; using a voltmeter (item 8, table 6-1) null the output of the 
amplifier to a point less than 20 milli-volts dc by adjusting its associated 
balance potentiometer. 


6-34, ELECTRONIC SYNCHRO DRIVE-1/2 CHANNEL, 


6-35. The 1/2 channel electronic synchro drive compensates for the transfer 
characteristics of the output channels by putting the same circuit in the feed- 
back loop of the phase locked oscillator. See figure 6-6. As a result, the 26- 
volt, 400 cps input to the phase comparator (refer to paragraph 6-8) is in 
phase with the output of the synchro driven channels. In addition, this unit is 
used where only one d-c to a-c conversion is required. 


6-36. With the system in operation, see figure 8-27 and ensure that the proper 
d-c voltages are applied to the card. Connect an oscilloscope (item 1, 
table 6-1) to the test points shown in figure 6-6. 


6-37. If the correct waveshapes are not present, refer to paragraphs 6-21 
thru 6-33 for the proper alignment procedures. 


6-38. SYNCHRO DRIVER CHANNEL 1/2° ACCURATE. 


6-39. The synchro driver channel provides the correct pair of 400 cycle a-c 
signals, modulated by the D/A inputs, to rotate synchros or operate control 
transformers and resolvers. 


6-40. With the system in operation, see figure 8-23 and ensure that the proper © 
voltages are applied to the card. Connect an oscilloscope (item 1, table 6-1) 
to the test points shown in table 6-3. 
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V2 
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Vp =MINUS 0,8V 
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GENERATOR 


400 CPS 
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SQUARE WAVE 
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CYCLE OF REFERENCE 
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Figure 6-6. One-half Channel Application and Waveforms 
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Table 6-3. Synchro Driver Channel Voltages 


Test Point 


TPl 


TP2, 3, and 4 


Output of AR1 


Output of AR2 


Output of AR3 


Output of AR4 


Logic Inputs 
(Pins 11 and 19) 


Inverse Logic Inputs 
(Pins 15 and 23) 


Signal Characteristics 
400-cps sine wave in phase with 400-cps reference 
signal. (See figure 6-7.) 11.8 volts rms with 
10 volts dc at D/A inputs. (The amplitude depends 
on d-c control voltage from D/A.) 
Same as TP1. 


Plus 1.2 to minus 7 volts with 11.8 volts rms at 
TP1. 180 degrees out of phase with TP1. 


Same as ARI. 


Plus to minus 14 volts with 11.8 volts rms at TP1. 
In phase with TP1. 


Same as AR3. 


Plus to minus 10-volt notched square wave. 


Same as logic inputs but 180 degrees out of phase. 


TP -| WAVEFORM 
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Figure 6-7. TP-1 Waveform 
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6-41. If the wave shape and voltages listed are not present refer to 
paragraph 6-21 thru 6-33 for the proper alignment procedures. 


6-42, BAROMETRIC ALTITUDE SERVO, 


6-43. The barometric altitude servo is used to drive the altitude indicators 
on panel 1A1 in the C/M and panel 18A3 in the IOS. 


6-44, To calibrate and adjust the servo, make the connections as shown 
in figure 6-8 and perform the following steps: 


a. Adjust the input, pin 13, for minus 9.2 volts dc. 
b. Adjust potentiometer R1 on the card for full scale dial deflection. 


c. Remove the input and note that servo dial reads approximately one- 
half scale. 


d. To check the above, adjust the input voltage to plus 9.8 volts de and 
note that servo dial now deflects full scale the opposite of step a. 


6-45. SQUELCH AND VOICE OPERATED CONTROL CIRCUITRY. 


6-46. The control circuitry function is to operate a relay whenever an 
audio signal of sufficient magnitude appears at its input. 


6-47. The adjustment consists of adjusting the circuitry so the relay will 
deenergize as fast as possible or remain energized for as long as possible, 
depending upon the use in the circuitry. 


BAROMETRIC ALTITUDE SERVO 36AIAIA6 


SIGNAL +10V -1I0V. 26V +13V -I3V -28V II5V 115V 3 
GND Dc DC 400% oC pc pc 4007 RETURN weayy 
CURRENT 
GROUND 
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Figure 6-8. Barometric Altitude Servo Test 
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6-48. Apply plus 26 volts dc to pin 33, a d-c return to pin 28, anda 

3-volt rms 1-kc input signal to pins 34 and 35. Connect an instrument 
(ohmmeter, oscilloscope, etc.) between pins 31 and 27 or 32 (or 29 and 26 

or 30) to indicate the actuation of the relay. Adjust potentiometer R1 to 
energize K1 as rapidly as possible after application of the input signal or to 
remain energized for as long as possible after removal of the input signal, 
whichever is desired. 


6-49. 800-CPS DSKY SUPPLY. 


6-50. The function of this circuit, is to provide an 800-cps signal for ex- 
citation of the DSKY electro-luminescent displays. The unit is an astable, 
free-running, transistor multivibrator producing a square wave output. 


6-51. As there are no adjustment capabilities provided for this unit the 
only way to check the unit for proper operation is to make the connections 
shown in figure 6-9 and check that the output is within 10 percent (p-p) of 
the 13-volt d-c input, is a square wave (ton = toff), and is 800 cps plus or 
minus 10 percent. 


QUTPUT 13 VOLTS DC - OUTPUT 


Figure 6-9. 800-CPS DSKY Test 
6-52. AIR COMPRESSOR, 


6-53. The astronauts pressure suit system, the water subsystem, and the 
hatch actuators are pressurized from four Bell and Gosset compressors. 


6-54. The pressure output from each compressor is regulated by a 
pressure control switch and each switch is set to cut in and out at different 
pressures as shown in table 6-4. 
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_ Table 6-4. Compressor Control Pressures 


Compressor Cut In Cut Out 
Switch Pressure Pressure 


20 33 
22 34 
25 35 
28 36 


6-55. To test for proper ''cut-in and ''cut-out" pressures, connect a 
calibrated pressure indicator at the outlet of the pressure control switch, 
run each compressor separately and adjust the pressure control switch 
for the proper ''cut-in" and "cut-out" pressures. 


6-56. PCM IFTS FAULT DISPLAY PANEL 30A1A1. 


6-57. General. The PCM IFTS (in-flight test system) fault display panel 
monitors vital functions of the PCM equipment and indicated faults by 

* lighting indicator lamps on the front panel. There are 3 fault lamps 
associated with PCM unit 1 and 14 fault lamps associated with PCM 
unit 2. Each of the IFTS fault lamps circuits has an associated BIAS 
adjustment on 30A1A1. Figure 8-266 is a schematic of 30A1A1. 


6-58. This procedure is performed with panel 30A1A1 removed from the 
cabinet. 


a. Initial bias adjustment. 


1. Connect the equipment as shown in figure 6-10 to adjust BIAS 
control resistor Rl. 


2. Adjust BIAS control slowly clockwise then counterclockwise 
until lamp just lights. Lamp should light at 0.5 volts dc or less. 


3. Adjust the remaining 16 BIAS control resistors as described in 
steps land 2. Refer to figure 8-266 for the applicable connecting 
points on Jl. Connecting points on J3 are the same for all units. 


6-59. FDAI AMPLIFIER, 


6-60. This amplifier's main purpose is to drive the internal servo of the 
& flight director attitude indicator as shown in figure 6-11. 
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Figure 6-10. BIAS Control Adjustment 
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Figure 6-11. FDAI Application 


6-61. The adjustment procedure is divided into three portions; ball, rate 
indicator and command (bar) adjustment. Each portion is further sub- 
divided into adjustments for pitch, roll, and yaw. The adjustments are made 
by visual observation and apply to the unit at the IOS console (18A18) and 
the one in the command module (1A4). The chassis location for this ad- 
justment are 18A42 (the IOS) and 1A157A3 (the C/M). 


6-62. To adjust the amplifier for proper operation, proceed as follows: 


a. Ball adjustment. 
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1. Adjust gain (R1) and feedback (R2) potentiometers on the pitch 
amplifier driver (A1) until maximum oscillation (maximum movement) 
of the ball occurs. 


2. Decrease gain setting until ball oscillates at a rapid rate. 


3. Decrease feedback setting until ball stops without further move- 
ment. 


NOTE 


If slow roll occurs before ball stops moving, increase gain set- 
ting approximately a quarter of a turn and repeat steps 2 and 3. 


4. Repeat steps 1, 2, and 3 on yaw driver amplifier (A5) and roll 
amplifier (A9). 


b. Rate Indicator Adjustment. 


1. Request program (symbol HRBR) Channel 18 to be initiated at 
the computer for plus maximum roll setting. 


2. Adjust potentiometer R1 on A13 until roll rate indicator (M6) 
indicates maximum position. 


3. Request the computer operator to initiate the minus maximum 
roll setting. 


4, Note the position of the indicator and adjust R1 until it stops 
at approximately one-half the error distance of the original stopping 
point. 


5. Repeat steps 1 through 5 until the indicator moves an equal 
distance from the center of the dial for maximum and minimum program 
requests. 


6. Repeat steps 1 through 5 for pitch rate indicator (M4) by adjusting 
R5 and by requesting computer program (HPBR) for Channel 19. 


7. Repeat steps 1 through 5 for yaw rate indicator (M5) by adjusting 
R3 and requesting computer program (HYBR) for Channel 20. 


c. Command Indicator Adjustment. 


1. Use the same procedure as described in step b for rate indicator 
and make the adjustments on amplifier A13. Refer to table 6-5 for 
supplementary information. 
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Table 6-5. Command Indicator Adjustment, Supplementary Information 


Command Computer 
Indicator Potentiometer Program 


Roll R7 
Pitch Ril 
Yaw RY 


6-63. VOLTAGE CONTROLLED ATTENUATOR, 

6-64. The voltage controlled attenuator (VCA) is used for mixing and con- 
trolling attenuation of audio signals with a d-c voltage. One or two audio sig- 
nal inputs may be mixed and amplitude controlled by a third variable control 
voltage. The circuit provides exceptionally high input impedance with low 
output impedance. 


6-65. The VCA is adjusted for proper operation by performing the following 
steps. 


a. Make the power supply connections as shown in figure 6-12. Use 
separate supplies for the 13 and 10-volt inputs. 


b. Connect the signal generator (item 7, table 6-1) and the voltmeter 
(item 2, table 6-1) as shown. 


c. Position switch S1 to connect pin 8 to ground (pins 21, 23, or 25) and 
switch S2 to connect the voltmeter to pin 28. 


d. Adjust potentiometer R11 for a voltmeter reading as close to zero 
as possible. 


e. Postion switch S1 (see figure 6-12) to connect the control input to 
pin 8 and adjust the input signal for minus 10 volts dc. 


f. Adjust the signal generator for a 1-volt rms signal at pin 33. 

g. Position switch S2 to connect the voltmeter to pin 4 or 5. 

h. Adjust potentiometer R2 for a 1-volt rms reading on the voltmeter. 
6-66. AUDIO PREAMPLIFIER. 
6-67. The audio preamplifier card is a variable gain (1 to 500) audio 
preamplifier used to isolate and amplify audio signals. There are two 


circuits per card. 
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Figure 6-12. VCA Test Setup 


6-68. To adjust the preamplifier, proceed as follows: 

a. Connect a power supply, signal generator (item 7, table 6-1), 
milliammeter (item 9, table 6-1) and oscilloscope (item 1, table 6-1) 
as shown in figure 6-13. 


b. Using a VOM (item 16, table 6-1) and the milliammeter, check 
that the output of the power supply measures plus 15 volts dc, 120 milliamps. 


c. Check that the input signal (pins 11 and 25) is 10 millivolts, 1000 cps. 
d. Position gain potentiometer R18 fully clockwise. 
e. A 5-volt peak-to-peak, 1000-cps output should be observed at pin 9. 


f. Check for a similar output at pin 27 with gain potentiometer R43 
fully clockwise. 


g. Position R43 fully counterclockwise, the output at pin 27 should now 
be approximately 10 millivolts peak-to-peak. 


e h. With R18 fully counterclockwise, the output at pin 9 should be the 
same as at pin 27. 
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Figure 6-13. Audio Pre-Amplifier Test Setup 


i. Adjust potentiometers R18 and R43 for 2.5 volts output at pins 
9 and 27. 


6-69. VOLTAGE CONTROLLED FILTER, 

6-70. The voltage controlled filter (VCF) is a controllable audio frequency 
filter to be used with a white noise generator for selection of frequencies from 
50 cps to 7 kc. The filter is controlled by a 0 to minus 10-volt d-c input. 
There is one circuit per card. 


6-71. To adjust the VCF for optimum performance, proceed as follows: 


a. Connect the power supplies, signal generator (item 7, table 6-1), 
and voltmeter (item 2, table 6-1) as shown in figure 6-14. 


b. Adjust R21 (see figure 8-16) for a zero volt d-c reading (less than 10 
millivolts) on voltmeter. 


c. Adjust R11 for a small negative signal (less than 3 millivolts) at pin 6. 
d. Remove jumper from pin 6 to 2 and ground connection from pins 3 and 9. 
e. Apply a 1-volt rms, 50-cps signal to pin 9. 

f. Apply a minus 10-volt d-c potential to pin 3. 

g. Adjust R18 for a 0.707 volt rms reading at pin 34. 

h. Adjust signal at pin 9 to 1 volt rms at approximately 7.1 kc. 

i. Adjust signal at pin 3 to minus 0.01 volts dc. 


j. Adjust R11 for 0.707 volt rms reading on voltmeter. 
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Figure 6-14. VCF Test Setup 


6-72. DIGITAL DATA COMPARATOR, 


6-73. The digital data comparator is a device used to produce a correction 
signal which is the phase difference between the two input signals. 


6-74. There are no adjustments required on the comparator but a bench 
test can be performed. 


6-75. Connect the required power supplies to the comparator. (See figures 6-15 
and 8-292.) Drive the inputs with two step functions of 6 volts and 180° out 

of phase. Connect a dual trace oscilloscope on each input and measure the phase 
difference. Then connect the oscilloscope on the output and a 6 volt pulse 

should be seen of same time length or the measured phase difference of the 

two input signals. 


6-76. LAMP DRIVER, 


6-77. The lamp driver card is a device used to drive a lamp or group of 
lamps with any digital or analog signal operating at the on-off rate of the 
lamp. 


6-78. No adjustments are required on the lamp driver but a bench test can 
be performed to check the driver. 
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6-79. Connect all the required power supplies to the driver. (See figures 6-16 
and 8-42.) Connect a 28-volt d-c lamp on the output of the driver and a plus 
28-volt d-c power supply to the other side of the lamp. Ground the dimming 
supply voltage terminal to the input ground and power supply grounds. Drive 
the input with plus 6-volt d-c level or slow speed step function. The lamp 

will turn on and off at the rate of the input step function. 


6-80. DBO LEVEL SWITCH. 


6-81. The DBO level switch is a device used to reestablish the plus 6-volt 
d-c signal power level of digital bits. 


6-82. No adjustments are required on the level switch. 


6-83. A bench test can be made by driving the input of the level switch with a 
variable step function generator at any frequency up to 1 MC. (See figures 6-17 
and 8-38.) Observe the output for a continuous plus 6-volt level by varying 

the amplitude, of the input step function, around the plus 6-volt level. 


VARI ABLE 


FUNCTION O 
GENERATOR 


LAMP 
DRIVER 


+26V —|8V —6y¥ 
POWER 
SUPPLY rey 


LAMP 
CIRCUIT INPUT CONNECTOR 
NO PIN PIN 


BSM6;- 16 
Figure 6-16. Lamp Driver Test Setup 
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Figure 6-17. DBO Level Switch Test Setup 


6-84. COAX DRIVER AND COAX TERMINATOR, 


6-85. The coax driver and the coax terminator must be uSed as a pair on 
either end of a RG195 A/U coax cable where signal power losses are developed 
due to the length of the cable. 


6-86. No adjustments are required on either the driver or terminator, but 
the signal out of the system can be compared with the input signal for the 
exact reproduction of wave shape. 


6-87. A bench test can be made driving the system with an input step 
function from minus 6 volts dc to 0 volts at any frequency up to 1 MC. (See 
figures 6-18, 8-30, and 8-31.) The system will operate properly when the 
RG195 A/U cable length is between a minimum of 100 feet and maximum 

of 200 feet. 
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6-88. DIGITAL-TO-ANALOG LEVEL SWITCH. 


6-89. The D/A level switch converts a digital signal level into an analog 
signal level operating at the rate of the incoming signal. 


6-90. The D/A level switch analog output can be adjusted from 0 to plus 10 
volts or from 0 to minus 10 volts depending upon the requirement of the load. 


6-91. A bench test can be made by driving the level switch with an input 
step function of plus 6 volts with all power supplies connected. (See 

figures 6-19 and 8-35.) Connect an oscilloscope to the output of the level 
switch and compare the input signal to the output, checking to see if the rate 
of operation is the same. With the oscilloscope on the output see that the 
output can be adjusted from 0 to plus 10 volts or from 0 to minus 10 volts. 


Using potentiometer R5 for circuit No. 1, R13 for No. 2, and R21 for No. 3 
set the required level. 


6-92. MARK 200 RECORDER. 
6-93. DAILY CALIBRATION AND GAIN CHECK, It is desireable to perform 
a daily calibration check of the unit. The procedure for an internal calibration 
check is as follows (see figure 6-20). 

a. Press zero button of input selector group. 

b. Press OFF button of each attenuator switch. 

c. Turn main power switch to ON position. 

d. Loosén locking knobs on variable sensitivity controls. 

e. Turn variable sensitivity controls fully clockwise (detent). 


f. Loosen locking knob on each pen bias control. 


g. Zero each pen on center of each channel. 


h. Press 25 Line Cal. Check button. (When this button is depressed, the 
attenuator buttons do not function.) Pens should deflect exactly 25 lines due 
to the built-in calibration source. 


i. Press zero button of input selector switch to see that pens return to 
base line. 


j. Recheck 25 lines deflection by repeating step h. 
k. Press .05 volts/line attenuator button. 
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Figure 6-20, Calibration Checkout - Mark 200 


1. Press, and hold, atten. step ident. button. (This is a momentary switch 
and must be held in the depressed position.) Pens should deflect 16 lines 


while button is depressed. 


m. If the above checks are not verified refer to paragraph 6-98 for 
complete calibration of unit. 


6-94. PEN PRESSURE ADJUSTMENT. Writing pressure of the penmotor 
and event marker pens is normally 25 to 28 grams for analog pens and 20 to 
22 grams for event marker pens, however, when new pens are installed, 
adjustment may be necessary. Wide ink traces may indicate insufficient 
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= pen pressure and damage to the chart paper at the pen tip may indicate 
too much pen pressure. Pressure adjustments of both the event marker and 
channel pens are described below: 


a. Penmotor Pens and Event Marker Pens 
1. Turn "OFF" equipment. 
2. Measure pen pressure with a gram gage. (Item 10, table 6-1.) 


3. Adjust as required. Turn the pen pressure adjustment screw, 
located on top of the pen, down (clockwise) to increase, or up (counter- 
clockwise) to decrease pressure as indicated by reading taken from gram 
gage supplied with the instrument. The pen pressure adjustment screw 
for analog pens is shown on figure 4-14. The pen pressure adjustment 
screw for event marker pens is shown in figure 4-16. Continue adjust- 
ment until proper reading is obtained. 


6-95. LAPPING WRITING PENS. The writing pens, which are in the oscillo- 

graph, are properly lapped at time of installation. However, when a replace- 

ment is installed and before connecting the ink supply tubing, the lapping pro- 

cedure for event marker and penmotor pens must be observed as described 
@ in the following: 


a. The writing pens (see figure 6-21) mounted on the penmotors may 
be lapped by hand without being removed from the instrument and without 
operating the oscillograph. 


1. Place a small strip of 4/0 emery paper, a little wider than the 
width of one channel, under pen tip. 


NOTE 


Do not lift pens higher than is necessary to place paper under 
pen tip. 


2. Hold emery paper with one hand and place the index finger of the 
other at one side of the writing pen. Gently move the pen right, then 
left, full scale, making approximately 10 passes over the emery paper. 

NOTE 


Use a new area of paper on each pass. 


r 3. Remove the emery paper carefully and proceed to the next pen. 


b. In order to lap event marker pens, it is necessary for the oscillograph 
to be operating. 
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Figure 6-21. Lapping Writing Pens 


1, Turn main power switch to the ''ON" position. 
2. Press oscillograph ''STOP" button. 


3. Place a small strip of 4/0 emery paper under event marker tip 
and hold in place. (See figure 6-22.) 


4. Press oscillograph chart speed button marker for the slowest 
speed and allow to operate 20 to 30 seconds with the event marker 
operating on "timer" switch position. 


5. Press oscillograph 'STOP" button and remove emery paper. 


6. Turn "OFF" main power switch. 
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BSM6 «;22 
Figure 6-22. Lapping Event Marker Pen 


6-96. CHART PAPER TENSION ADJUSTMENT. Tension on the chart paper 
should measure between 5 to 12 pounds, however, should it be necessary to 
check or make readjustment, do so in the following manner: 


a. Pull instrument out to the operating position, if not already in this 
position. 


b. Press oscillograph ''STOP" button. 


c. Tear off chart paper and push pressure roll release lever down to 
release pressure roll. 


d. Pull paper from between drive and pressure rolls. 


e. Lift front edge of writing table far enough to release ink pressure 
in pens. This releases droplets of ink under each pen. Slide paper forward 
along table surface until ink table surface flow ceases. 


f. The writing table may now be raised to approximately 5/45 degrees 
angle and withdrawn from side plate notches. Chart paper must be held flat 
against writing table during this operation. 


g.- Draw out soiled chart paper, tear off, and discard. 
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h. Fold corners at end of chart paper at approximately 45 degrees 
angles to form a point at chart center. 


i. Use cellophane tape and attach a spring balance scale at folded point 
of chart paper. 


j- Pull spring balance forward toward front of instrument. Tension 
should measure between 5 to 12 pounds. 


k. The tension roller adjustment located on left side plate of the 
instrument (see figure 6-23) may be tightened or loosened to reach the 
required reading. 


6-97. PAPER CENTERING ADJUSTMENT. Check that chart paper edges 
are an equal distance from side plates at the right and left event pens and 
the event marker pens are centered in the margins. The paper centering 
adjustment is provided on the instrument left side plate. (See figure 6-23.) 


NOTE 


Do not slide paper supply right or left on the paper supply shaft. 
The paper core should always be kept lightly against the flange. 


By turning the adjustment clockwise the paper moves to the right. Counter- 
clockwise will make the paper move to the left. Operate oscillograph to 
run out about 10 feet of chart paper to be certain centering is correct and 
to allow chart tracking to stabilize. 


6-98. EXTERNAL CALIBRATION, The recorder is calibrated at the time of 
manufacture and under normal conditions it is not necessary to adjust the 
calibration. However, if the oscillator, amplifier tubes, resistors, or other 
parts have been repaired or replaced it may be necessary to calibrate the 
affected channel or the entire unit. The system gain - notch - overshoot 
adjustments are located on each plug-in amplifier. After the warm-up 

period of 15 mimutes is complete, a calibration check may be performed 

as follows: 


a. Calibration Procedure 

1. Push local mode button and use 2 mm/sec. chart speed on 
oscillograph. 

2. Press the zero button located in the input selector Group. 


3. Zero each channel to the chart center with pen position control. 
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Figure 6-23, Chart Paper Centering Adjustment 
NOTE 


Be as accurate as possible. When centering the pen, a more 
accurate setting can be made by equalizing the space between 
the trace and the chart line to right and left of trace. 


4. Turn sensitivity control, for each channel, to the full clockwise 
(detent) position. 


5. Apply an accurate plus 1.000 volt (plus or minus 1/10 percent 
or better) signal from a low resistance source (under 1000 ohms) to the 
J-3 input. 


6 6. Press the 0.65 volts/per line button of the attenuator switch. 


6-31 


SM6A-41-1-1 


7. Press the operate button located in the input selector Group. 


8. Each pen should deflect 20 lines to the left (Red button depressed 
on oscillograph polarity switches). 


NOTE 


There may be some variations between channels, so observe the 
average deflection of all channels. 


9. Adjust the system gain control for each channel individually 
for exactly 20 line deflection. 


10. If you run out of adjustment on any control, center all system 
gain controls and make a small adjustment of the oscillator voltage to 
accomplish 20 lines average deflection. 


NOTE 
The oscillator voltage adjustment, located on the 20 kc power 


supply, needs no adjustment unless it has been tampered with or 
maintenance has been performed on 20 kc power supply. 


11. Remove the reference signal and check that zero is still correct 
within plus or minus 1/5 line. 


12. If it is desirous to check pen deflection to the right, apply a 
reference signal of minus 1.000 volt (plus or minus 1/10 percent or 
better) to all channels. 


13. Check that deflection is 20 lines plus or minus 1/5 line to the right. 


14. Ifa deviation greater than plus or minus 1/5 is observed on any 
channel, repeat the foregoing calibration procedure for that channel. 


b. Internal Calibration Check - Attenuator and Control Panel Assembly 


1. Turn the sensitivity control for each channel to full clockwise 
(detent) position. 


2. Press the zero button of the input selector Group located on the 
right hand side of the panel. 


3. Turn power switch to the on position. 


4, Allow unit to warm up for approximately 15 minutes. 
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5. Zero the pens with the pen position knobs along the bottom of the 
control panel. 


6. Press 25 line cal. check button. (When this button is depressed, 
the attenuator buttons do not function.) Pen should deflect exactly 25 lines 
from a built-in calibration source. 


7. If 25 lines deflection is not present, withdraw the attenuator panel 
in its rack mount and turn the 25 line cal. reference adjustment screw 
located on the right side of the control panel assembly until exactly 25 
lines deflection is obtained. Make this adjustment only if the system gain 
adjustments have been previously set using an external standard signal. 


NOTE 


This adjustment compensates for a variation in the absolute val- 
ue of the regulated plus 85 volt power supply. 


8. Press zero button in input selector group to see that the pens 
return to base line. 


9. Recheck 25 lines deflection by repeating step 6. 
10. Press 0.05 volts per line attenuator button. 


11. Press, and hold, atten. step ident. button. (This is a momentary 
switch and must be held in the depressed position.) Pens should deflect 
approximately 16 lines while button is depressed. (This is only an indi- 
cation of attenuator setting and does not affect calibration accuracy in 
any way.) 


12. If 16 lines deflection is not obtained, hold the atten. step ident. 
button in and adjust for 16 lines deflection using the attenuator step 
adjustment screw located on the right side of the panel assembly. (See 
figure 6-24.) 


13. The unit is checked for calibration and is now ready for operation. 
Releasing button returns pen to zero position. 


c. Notch and Overshoot Adjustment for Best Square Wave 

1. From a function generator (item 12, table 6-1), apply a square | 
wave of 5 cps with an amplitude of 20 lines peak-to-peak. (Select an 
appropriate attenuator button setting.) ; 


2. Set chart speed to 2 mm/sec. 
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Figure 6-24. Calibration Adjustment Location 


NOTE 
Switch the chart speed back and forth between 2 mm/sec. and 
200 mm/sec. for the following test using the divide-by-100 
toggle switch. The square wave trace must be observed at the 
200 mm/sec. speed to adjust the damping correctly. To con- 
serve chart paper between adjustments, utilize the lower speed 
obtained using the divide-by-100 switch. 


3. Each channel is adjusted individually. 
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CAUTION 


Do not move the system gain control. If control is moved, it 
will be necessary to repeat the calibration check above for 
that channel. 


4, Adjust the overshoot control for essentially no overshoot in the 
square wave record. (The notch control should be roughly centered 
first if it has been disturbed.) If necessary, adjust the notch and over- 
shoot until traces are similar to the "good adjustment" shown in 
figure 6-25. 


5. It may be necessary to repeat both adjustments if the controls 
were originally much different from their final settings. 


(a) If the notch control was originally too far counterclockwise, 
there may be oscillation or ringing at the leading corner of the wave 
following adjustment of the overshoot control. If this is the case, 
turn the notch control clockwise until the trace is similar to "good 
adjustment" in figure 6-25. 


(b) A slight irregularity at the leading corner of the wave is 
permissible (one-half div.). There should be no undershoot. 


(c) Waveform must be symmetrical within one-half division. 
When properly adjusted for best square wave a one-half division 
overshoot, on each side of wave form, is typical. When adjusted in 
this manner the frequency response will be divisioned by approximately 
10 percent at 100 cps (12-1/2 division signal). 


d. Flattest Frequency Response. For flattest frequency response, perform 
the adjustment described in paragraph 6-98 and turn the overshoot control a 
few degrees counterclockwise until the overshoot is between one-half and one 
line on each side of waveform. 


6-99. MD-2 AND DR-2 TAPE RECORDER ALIGNMENT. 


6-100. The recorders contain the same type of subassemblies and the align- 
ment of these subassemblies is given in the following paragraphs. 


6-101. FM RECORD BOARD. 


a. With the frequency determining unit in place rotate R1 several turns 
clockwise to assure that the input of the differential amplifier is not at ground 
potential. 


b. Attach the voltmeter (item 2, table 6-1) to the input line and adjust 
R2 for zero voltage balance at the input. 
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Figure 6-25. Square Wave Responses 
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c. Connect the frequency counter (item 4, table 6-1) to TP-2 and adjust . 
R-12 until the correct center frequency is obtained (see figure 8-236) for the 
tape speed chosen. 


d. Introduce a plus 1.414 volt d-c signal at the input. Adjust R-1 until 
the oscillator is at a frequency corresponding to plus 40 percent deviation of 
the center frequency for the tape speed chosen. 


e. Reverse the input signal to minus 1.414 volts, and the oscillator should 
change to the frequency corresponding to minus 40 percent deviation of the 
center frequency for the tape speed chosen. 


f. Remove the d-c signal source and check the center frequency. If 
this frequency is found to be incorrect, repeat steps b through e. 


6-102. FM DISCRIMINATOR BOARD. 


a. Check power supply voltage with an FM record oscillator, discrim- 
inator and limiter installed in the proper plug-in slots. The 12-volt supplies 
should measure 12 volts, plus or minus 0.01 volts for good interchangeability 
of the plug-in cards. If interchangeability of cards is not required, the 
power supply volts may be 12 volts, plus or minus 2 volts. 


b. Align the FM record oscillator as described in the FM record 
section (step a). 


c. From TP-2 on the FM record card attach a jumper to TP-1 on 
the limiter card. 


d. Terminate the discriminator channel output with a 10,000 ohm plus 
or minus 1 percent resistance and attach the differential d-c voltmeter 
(item 3, table 6-1) across the same output line. 


e. With the carrier at the center frequency (corresponding to zero 
voltage input into the oscillator) adjust R-16 for a zero voltage output of 
the discriminator. 


f. Apply plus 1.414 volts d-c to the FM record board input thereby 
shifting the carrier to plus 40 percent above the center frequency for the 


tape speed chosen, Adjust R-18 for a plus 1.414 volt d-c output from the 
discriminator. 


g. Apply minus 1.414 volts to the FM record board input and check the 
discriminator output for a minus 1.414 volt reading. 


h. Remove the input voltage source and check for zero voltage output 
at the center carrier frequency. If it is not zero, repeat steps 5 through 7. 
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i. Attach an a-c voltmeter or oscilloscope (items 8 or 1, table 6-1) to 
the discriminator output, and a variable audio frequency generator to the FM 
record input. With the test generator delivering 1 volt RMS, adjust R-19 
until the response is down 0.005 volts over the data bandwidth at the maximum 
bandwidth frequency. (See figure 8-242.) 


j. Remove the test jumper, then record the FM carrier itself, then 
the carrier at full plus 40 percent and full minus 49 percent on a test tape 
cartridge. Check the reproduced signal on the oscilloscope to insure that 
it corresponds to the input signal. 


6-103. DIRECT RECORD BOARD, 
NOTE 


This procedure may be followed for normal direct recording 
operation. 


a. Insert board into the desired channel slot in the recorder and adjust 
R-17 for zero voltage, measured between ground and TP-3. This sets the 
d-c bucking current to the record head to zero. 


b. Insert a tape cartridge in the machine and press the drive button. 
Introduce a 1000 cps, 1-volt rms signal (item 7, table 6-1) into the record 
input for the channel under test and press the record button for that channel. 


c. Adjust R-23, bias level adjustment for maximum reproduced signal 
as monitored at the reproduce board output. This will correspond to approxi- 
mately 40 ma. peak-to-peak bias current, measured at TP-4. The 10 ohm 
sampling resistor will provide 0.4 volts peak-to-peak signal at TP-4. 


d. With 1-volt rms introduced at the input, tune the signal generator 
to the highest recording frequency as specified for that specific tape 
speed. Adjust R-1, the input level control, to increase the recording level 
until tape saturation is reached. This will be at the point where any further 
increase in record level will result in no further increase in reproduced 
signal output at the reproduce board output. (The reproduce output level 
should be kept below 1.0 volts rms during this measurement to avoid 
saturating the reproduce amplifier itself.) 


e. If it is desired to record with a minimum of harmonic distortion, 
R17 may be adjusted to provide for minimum distortion. Degauss all hands 
and tape guides and carefully bulk erase the test cartridge. While recording 
a low distortion 1 kc. signal, monitor the second harmonic of the recorded 
1 ke. signal (2 ke.). 
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® NOTE 


There is a several second lag between adjusting R17 and the re- 
sultant change in distortion level. 


6-104. DIRECT REPRODUCE BOARD. 


a. Head Alignment. For adjusting the reproduce amplifier for flat 
frequency response the record and reproduce head azimuth must be aligned 
correctly. This adjustment normally is made only after replacing worn 
heads. Insert a KRS Aximuth Alignment Tape Cartridge in the unit, for 
the channel under test, and press the appropriate drive button to operate the 
tape. Loosen the screw holding the associated reproduce head, located 
at the rear of the head and next to the alignment slot. Using a 3/16" wide 
screwdriver, rotate the head for maximum reproduced signal output. 
Tighten the mounting screw, taking care not to mis-align the head during 
the process. 


b. Board Alignment 


1. Select the proper equalizer for the tape speed. Check the 
record amplifier to first insure that it has been set up as described 
in the section on the direct record board (step c). 


2. Fully degauss the tape to be used. 
NOTE 


Variations usually occur in different production runs of mag- 
netic tape, sometimes making it necessary to readjust the 
equalization (R-2), or bias level (R-23 on record board), when 
changing tapes. 


3. Adjust the record board level to insure that the test recording will 
be made at least 6 db tape saturation. 


4. Check the reproduced signal level at the high frequency end of 
of the bandwidth as specified for the specific tape speed used, and 
adjust R-2 of the plug-in equalizer until the reproduced level is the 
same at 1 kc. as at the high frequency end. If the level at the low 
frequency end of the bandwidth (at the tape speed under test) is high, 
reduce the bias level on the record board until the reproduced frequency 
response is flat within plus or minus 3 db over the required frequency 
range. Some interaction between the bias adjustment and R-2 of the 
equalizer will be experienced. The final value of the bias level should 

® not bel less than 1/2 db from the bias peak as measured at 1 kc. 
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NOTE 


It is possible to maintain flat response over the range of a 
given tape speed better than plus or minus 3 db, on some tapes. 


5. Adjust the record level on the record board at the highest 
frequency end of the bandwidth (at the tape speed under test) to nor- 
mal tape saturation, and set R-9 on the reproduce board for 1-volt 
output. The direct/ record reproduce channel is now ready for re- 
cording and/or reproducing data. 


6. Power Supply. Allow approximately 5 minutes for the tem- 
perature in the unit to equalize after turning on primary power. 
Attach a differential voltmeter (item 3, table 6-1) between the sig- 
nal common test jack and the plus 12 volts test jack on the rear of 
the unit. Adjust R-16 for the plus 12 volts within plus or minus 
0.005 volts. Repeat for the minus 12 volt supply, adjusting it with 
R-24, 


6-105. VARIPLOTTER MODEL 205T. 


6-106. The subassemblies of the variplotter may be adjusted for proper 
operation by performing the following. 


6-107. SERVO AMPLIFIERS, 


a. Connect an a-c voltmeter (item 8, table 6-1) or an oscilloscope (item 1 
table 6-1) to terminal V and U of TB1 (the secondary of T3). 


’ 


b. Manually deflect the associated arm or pen to generate an error volt- 
age. 


c. The indication should be at least a 105 volt sine wave. If not, adjust 
gain control R3 to obtain the proper response. 


6-108. POWER SUPPLIES. 


a. Connect 18 volts ac between terminals 1 and 4 and 2 and 4 of TB1 on 
the power supply. (See figure 8-220.) 


b. Attach a d-c voltmeter (item 13, table 6-1) to terminals 1 or 2 and 3 
or 4 of TB2 on the power supply. 


c. Adjust potentiometer R7 on regulator board 10.022-2 for exactly mi- 
nus 15 volts. 
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6 d. Connect the terminals of the power supply to a 400 cycle generator as. 
shown in figure 8-220. 


e. Connect an oscilloscope (item 1, table 6-1) to terminals 6 and 5 of the 
generator. 


f. Adjust potentiometer R7 on regulator board 10.022-3 for a 110 volt 
410 cycle generator output. 


6-109. PEN LIFT CIRCUIT. 

a. Position the associated PEN switch at DOWN. 

b. Connect a d-c voltmeter (item 13, table 6-1) to terminals 1 and 2 of the 
automatic pen lift circuit (see figure 8-222) or 7 and 2-of the pen lift relay 
(K11 or K12). (See figure 8-222.) 

c. The voltage must be at least minus 18 volts dc at these points. 

6-110. PAPER ADJUST CONTROL. 

a. Set the PEN control switches at ''UP" and "STANDBY". 

b. Set the POWER and LIGHTS switches at "ON". 

c. Make certain that plotting paper and the inkwell are installed. 


d. Position the PARALLAX potentiometer at about 0.250 (the exact posi- 
tion is not critical). 


e. Ground the input of the channel (terminal 1 of TB1 for pen 1 or 3 of 
TB1 for pen 2), 


f. Position the OPERATE/STANDBY switch at "OPERATE". 


g. Plot the pen point when the servo nulls and then switch back to "STAND- 
BY. 


h. Remove the ground from the channel input and connect a known, accu- 
rate, and stable voltage source of about five or ten volts to the input of the 
channel (terminals 1 or 3 of TB1). 


i. Position the SCALE FACTOR selector to deflect the arm or pen about 
half-way across the board when the servo is switched to "OPERATE". 


& j. Set the associated fine scale potentiometer (R17 for pen 1 or R19 for 
pen 2, see figure 8-222) to 1.000. 
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k. Set the appropriate PEN switch to "OPERATE", plot the pen point when 
the servo nulls, and switch back to "STANDBY". 


l. Measure the distance between the points plotted in steps g andk. This 
distance should equal the input voltage divided by the scale factor sensitivity 
Vin 
selected Scale Factor. If the distance is not correct, perform the next step. 


m. Measure off the correct distance, as calculated in step 1, from the 
point plotted in step g. Switch the associated pen to "OPERATE". When the 
servo nulls, rotate the PAPER ADJUST control until the pen is at the meas- 
ured distance. 


6-111. The mechanical adjustments of the variplotter should not be attempted 
unless an error greater than the tolerances of the plotted data exists. The 
mechanical adjustments are given in the following paragraphs. 


6-112. ARM COINCIDENCE CHECK. To check the coincidence of the arm 
follow-up potentiometers (mandrels) proceed as follows: 


a. Set the PEN control switches at ''UP" and "STANDBY", the POWER and 
LIGHTS switches at "ON" and make certain that plotting paper and the inkwells 
are installed. 


b. Rotate the ARM PARALLAX controls to 0.5. 
c. Switch arm-1 to OPERATE. 


d. Lower pen-1 and, using the PEN-1 PARALLAX control, plot a vertical 
line, approximately 20" long from the top to the bottom of the plotting paper. 


e. Raise pen-1 and place the PEN INTERCHANGE switch to REVERSE. 


f. Switch arm-1 to STANDBY and arm-2 to OPERATE. 


g. Lower pen-2; using the PEN-1 PARALLAX control, plot a 30" vertical 
line from the top to the bottom of the plotting paper. 


6-113. INTERCHANGE ADJUSTMENTS. The variplotter contains interchange 
control circuits to permit each arm-pen combination to move over the entire 
plotting surface. Interchange is accomplished by a micro-switch on arm-1 
(left) and an actuator on arm-2. (Interchange micro-switches are provided on 
both arms but only the switch on arm-1 is connected to the control unit.) To 
adjust the switch and actuator, proceed as follows: 


a. Set the POWER switch to OFF. 
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b. Bring the two arms together. 


c. Check the positions of the rubber-tipped bumpers on each armplate 
assembly. These bumpers should be positioned so that each touches the op- 
posing arm when the pens have crossed over about 1/8 of an inch. Be certain 
that both bumpers strike at the same time. 


d. Check the interchange micro-switch and actuator position to see that the 
micro-switch is actuated just prior to bumper collision. Adjust, if necessary, 
by loosening the retaining screws and moving the actuator bar for proper action. 
Tighten the screws. 


e. Set the POWER switch to ON, and the PEN INTERCHANGE switch to 
AUTOMATIC, Operate the PARALLAX controls to bring the arms together and 
ascertain that interchange takes place at the correct point. 


6-114. PEN COINCIDENCE, The coincidence check is performed to check the 
position of the pen mandrel. The plotted line should be at the center horizontal 
vacuum groove. To check the coincidence of the follow-up potentiometers pro- 
ceed as follows: 


a. Connect a jumper between TB5-22 and TB5-11. 


b. Prepare the plotter for operation as described in arm coincidence check, 
paragraph 6-112, step a. 


c. Set the PEN INTERCHANGE switch to NORMAL. 
d. Set the pen-2 OPERATE/STANDY switch to OPERATE, 


e. Plot a three inch horizontal line near the center of the board with pen-2 
using the ARM-2 PARALLAX control. 


f. Place the pen-2 OPERATE/STANDBY switch in STANDBY. 
g. Connect a jumper between TB5-21 and TB5-3. 


h. Place pen-1 in OPERATE and a three inch horizontal line with pen-1, 
using the ARM-1 PARALLAX control to move the arm. 


i. The plotted lines should coincide (within plus or minus 1/64 of an inch) 
and should be located at the center vacuum groove for a single pen carriage. If 
this check indicates the need for a pen mandrel adjustment, refer to paragraph 
6-117, step a2. (Be sure to remove the jumper before attempting to plot data.) 


6-115. PEN HEIGHT AND LIFT ADJUSTMENTS, The pen control mechanism on 
the plotter should be checked periodically. 
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a. The pens should be 1/16th to 1/8th of an inch off the plotting surface, in 
the up position. 


b. In the down position, a lifting force of 5-8 grams at the pen tip should 
lift the pen a few thousandths of an inch off the plotting surface. 


c. Operation of the PEN UP/DOWN switch should cause the pen to move 
with a positive, snap action. 


d. Should the pen location, force, or action not meet the specifications 
above, proceed as follows: 


1. With the pen solenoid de-energized, turn down (clockwise) on the pen 
travel screw until the air gap on the solenoid armature is closed. 


2. Rotate the pen height screw in a clockwise direction until the pen tip 
is just clear of the plotting surface. 


3. Rotate the pen travel screw until the pen is approximately 1/4 inch 
above the plotting surface. This should require 1-1/4 to 1-1/2 turns of the 
screw. 


4, Adjust the pen height screw, lowering the pen tip until it is 1/16th to 
1/8th inch off the plotting surface. 


5. Place the PEN UP/DOWN switch in the DOWN position and check the 
pen action and force on the paper. 


6. If the pen force is incorrect, adjust the pen height screw to correct 
this setting. If the pen appears sluggish in its travel, increase the solenoid 
spring tension by turning the armature tension screw in a counterclockwise 
direction. If the screw is locked tightly in place, soften the locking material 
before attempting to adjust the screw. Observe the action of the pen when 
the PEN UP/DOWN switch is operated and repeat the adjustment until the 
operation is satisfactory. The spring tension may become so strong as to 
hold the solenoid open. Should this happen, reduce the total pen travel by 
turning the pen travel screw clockwise. 


7. After all adjustments have been made, a drop of locking material 
should be used to secure the screws in place. Care should be taken not to 


use an excessive amount, especially around the pen height adjusting screw, 
between the pen bracket and the solenoid. 


6-116. ARM SQUARING PROCEDURE. 
a. Set the PEN control switches at "UP" and "STANDBY". 
b. Set the POWER and LIGHTS switches at "ON", 


6-44 


SM6A-41-1-1 


c. Make certain that plotting paper and the inkwells are installed. 
d. Position the appropriate pen switch at "OPERATE", 


e. With one pen, draw a line from the top to the bottom of the plotting area 
approximately in the center of the board. 


f. Using the PARALLAX controls, position the other pen over the upper end 
of the inked line just made on the plotting area. 


g. Run the pen to the bottom of the line. 


h. Loosen the locking nut on the proper eccentric and rotate the eccentric 
until the bearing moves away moves away from the arm rail. 


i. Loosen the locking nut on the other eccentric just enough to enable the 
eccentric to be adjusted. 


j. Rotate the eccentric referred to in step i to correct the error in perpen- 
dicularity. Align the pen on the line plotted on the board. 


k. Hold the eccentric, use a hex wrench on the shaft, and tighten the lock- 
ing nut. 


1. Adjust the eccentric referred to in step h until it rests against the arm 
rail. DO NOT overtighten. If the eccentric wheel bearings cannot be held from 


turning by finger pressure when the arm is moved, the eccentrics are too tight 
and must be loosened. 


m. Tighten the eccentric locking nut while holding the eccentric axel with 
the hex wrench. 


n. Recheck the arm squareness by performing steps a through g. 


6-117. MANDREL ADJUSTMENT PROCEDURE. 


a. Perform the arm coincidence check, refer to paragraph 6-112, step a. 
If this check indicates that the arms are not coincident, proceed with the fol- 
lowing steps to adjust the arm mandrels: 


1. Remove the top and left covers from the plotter. 
2. Adjust the position of the arm-1 feedback potentiometer (mandrel) 
until the plotted lines coincide. This adjustment screw is located at the 


upper left-hand corner of the plotter, behind the arm rail, between the end 
of the plotting surface and the drive pulley. 
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b. Pen Mandrels. Perform the pen coincidence and positioning check as 
described in paragraph 6-114, step c. If this check shows that the pens are not 
coincident, that is, the lines do not fall on top of one another, or if the position 
is incorrect, proceed as follows: 


1. Remove the top cover and swing down the control panel assembly. 


2. Adjust the position of the pen followup potentiometer until the pens are 
correctly positioned and coincident. The pen-mandrel positioning screw is 
located at the motor end of the arm directly under the center cable-grom- 
met. Remove the end plate to expose the screw. Clockwise rotation of the 
associated screw will move pen-1 down and pen-2 up. Counterclockwise 
rotation will move pen-1 up and pen-2 down. 


6-118. LIMIT SWITCH ADJUSTMENTS, 


a. Arm Limit Switches. 


1. Remove the top and side covers and connect a jumper between TB1-4 
and TB5-15. 


2. Prepare the plotter for operation as described in the arm coincidence 
check paragraph 6-112, step a and place the pen-2 OPERATE/STANDBY 
switch to OPERATE. 


3. Set the pen-2 PEN UP/DOWN switch to DOWN and then UP, to plot a 
point on the paper. 


4, Measure exactly 15 inches to the left and right of the plotted point and 
mark these distances. An accurate steel scale should be used for these 
measurements. 


5. Deenergize the plotter and position pen-2 over the left hand mark, 
15 inches from the center. Loosen the retaining screws and move the bump- 
er if it interferes. Secure the arm in place with the arm locking screw and 
then set the limit switch (mounted on the arm drive-motor bracket) to close 
at this point. 


6. Release the arm locking screw and position the arm over the right- 
hand point, 15 inches from the center of the plotting surface. Secure the 
arm in place with the arm locking screw and position the limit switch 
actuator to close the limit switch at this point. This switch is mounted on 
the arm rail. 


7. Move the arm to the right side of the plotter and position the rubber 
bumpers so that the arm stops 1/8th inch beyond the point where the switch 
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closes. Both bumpers must strike the arm at the same time to prevent 
damage to the arm bearings. 


8. Remove the jumper between TB1-4 and TB5-15 and connect it from 
TB1-2 to TB5-7. 


9. Repeat the procedure for arm-1. Be sure to remove the jumper be- 
fore re-installing the top and side covers. 


b. Pen Limit Switches. 

1. Perform the pen coincidence check described in paragraph 6-114, 
step c. Prepare the plotter for operation as described in paragraph 6-112, 
step a. 

2. Push the writing pen down to the plotting paper. 

3. Deenergize the plotter. 

4, Measure 15 inches below the pen point and mark these distances. 

5. Position the writing pen over the upper mark and set the upper pen 
limit adjustment screw on the pen carriage so that the limit switch closes at 
this point. 

6. Position the writing pen over the lower point and set the lower pen 
limit adjustment screw on the pen carriage so that the limit switch closes at 
this point. 

7. Repeat this procedure for the other pen carriage. 

c. Arm Friction Check. Check the friction by following the procedure below. 


1. Deenergize the plotter. 


2. Connect the hook of an accurate spring scale (capable of measuring at 
least 10 ounces (item 11, table 6-1) to the top of one of the eccentric shafts. 


3. Slowly drag the arm from one end of the plotter to the other and ob- 
serve the scale reading. A reading below 8 ounces indicates an acceptable 
amount of friction. The variation in arm friction across the length of this 
board should not exceed 3 ounces. 


4, If an arm does not meet the specifications listed above, perform in or- 
der, the items listed below. 


(a) Clean the arm rails and the rolling surfaces of the bearings. 
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(b) Check, and adjust if necessary, the arm tape tension using the 
following procedure. 


(c) Check the eccentric bearings for tightness. Finger pressure 
should be able to hold the bearings in place. If any of the bearings are too 
tight, loosen the lower eccentric bearings to correct the trouble, (ec- 
centrics B and D for arms with the motor-end away from the control pan- 
el and eccentrics A and C for arms with the motor-end toward the control 
panel). 


(d) Check for a worn bearing. 

(e) Disconnect the arm drive tape and check the friction reading of the 
gear box by attaching the scale to the tape hook block and pulling the tape 
across the board. It should be approximately 2 ounces. If reading is in- 
correct, localize the trouble to the gear box or drive motor. 


d. Pen and Arm Drive Tape Tension Check. Check the pen and arm tape 


tensions as follows: 


1. Deenergize the plotter. 


2. Move the right arm to the extreme right side of the plotting surface 
and move the left arm to the extreme left side. 


3. Attach an accurate spring scale to the center of the left arm drive 
tape (place cardboard or similar material between the scale arm and the 
tape to prevent damage to the tape) and exert a slowly increasing pull, suffi- 
cient to move the tape flush with the arm rail. The scale should read between 
5 and 6 ounces. Do not use a sharp pull. The tape may kink and become use- 
less. If adjustment is necessary, loosen the left arm idler pulley locking nut 
and adjust the pulley position by rotating the knurled adjusting knob to obtain 
the proper tape tension. Tighten the locking nut. 


4. Repeat step 3 for the right arm tape. 


5. Move the pens to the bottom of the arms. Lock the arms in place us- 
ing the arm locking screw. Attach the spring scale to the center of the left 
pen tape and exert a force sufficient to move the tape to a point 1-3/8 of an 
inch, laterally from the pen rail. The scale should read between 5 and 6 
ounces. 


CAUTION 
Do not scratch the pen rails when attaching the spring scale. 


6. If adjustment is necessary, loosen the cable hook locking nut and ca- 
ble hook set screw and then adjust the cable hook for proper tape tension. 
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7. Tighten the cable hook set screw and locking nut. 

8. Release the arm locking screw. 

GENERAL PURPOSE MODULE. 

To calibrate the module (see figure 6-26) proceed as follows: 
NOTE 

The module should be removed from the plotter for this procedure. 

Set the module controls as follows: 

1, FIXED-VARIABLE switch to FIXED 

2. RANGE switch to 0.02 volts per inch 

3. NORM-KEY BD switch to NORM 


Set up the test circuit in figure 6-27. 


Set the divider (item 15, table 6-1) to 50,000. 


d. With the reference potentials applied, adjust R8 (see figure 6-27) until 
the galvanometer (item 14, table 6-1) reads 0 plus or minus 1 part. 


e. 


Lock the calibrate potentiometer (R8) and seal it with Glyptal. 


BSM6-26 


Figure 6-26, General Purpose Module (Front) 
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Figure 6-27. General Purpose Module Test Setup 
6-121. 110 SERIES VARIPLOTTER. 


6-122. CONTROL UNIT ACCESSORY JACK CHECK. To ensure correct opera- 
tion between the control unit and any external equipment, perform the following 
checks at J1 Connector: 


a. Place the plotter in "standby" and proceed as follows: 


b. Connect a meter (item 2, table 6-1) between pins E and W of J1. The 
meter should read minus 15 volts dc, plus or minus 2 percent. 


c. Connect the meter between pins E and X. The meter should read be- 
tween minus 24 volts dc and minus 30 volts dc. 


d. Connect the meter between pins E and T. The meter should read plus 
15 volts dc or less. Displace the arm from standby; the meter should read plus € 
40 volts dc or more. Displace the pen; the voltage should read plus 40 volts 
dc or greater. 
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e. Connect a jumper between pins V and E. The pin lift solenoid should en- 
ergize and drop the pen to the plotting surface. 


6-123. ARM SQUARENESS CHECK, To check for arm sequareness, perform the 
following: 


NOTE 


This check must be performed for both arms. 


a. Carefully align a sheet of graph paper so that the five-inch horizontal 
line (in the center of the 10 inch dimension) coincides exactly with the horizontal 
vacuum groove in the center of the plotting area. 


b. Align the pen point with the horizontal vacuum groove at one side of the 
plotting area. 


c. Trace a horizontal line across the full width of the plotting area. 


d. The pen trace should coincide with the vacuum groove over the entire 
length of its travel. 


e. If the two horizontal axes do not coincide, loosen the six table top mount- 
ing screws and adjust the plotting board until the axes are coincident. 


f. Tighten the screws. 


g. Check again to ensure that the graph paper is correctly aligned as de- 
scribed in step a. 


h. Align the pen point with the center vertical vacuum groove at a position 
at the bottom of the plotting area. 


i. Trace a vertical line to the top of the plotting surface. The pen trace 
should coincide with the vacuum groove (plus or minus 0.005 inch) over the en- 
tire length of its travel. 


j. If an adjustment is indicated, proceed as follows: 


1. If the vertical trace made by only one pen does not coincide with the 
vacuum groove, loosen the locknut and adjust the coupling screw with a 
No. 4 Allen Wrench until the vertical trace coincides with the vacuum groove. 
Tighten the locknut but do not disturb the coupling screw. DO NOT ADJUST 
THE OTHER ARM COUPLING SCREW. 
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2. If the vertical traces made by both pens do not coincide with the vac- & 
uum groove adjust both arms as follows: 


(a) Remove the two bracket mounting screws from each arm. 
(b) Separate the arms and adjust the eccentric bearings as follows: 
NOTE 


In addition to the four adjustable bearings there are two bearings 
that are readily removed by removing the "axle" screws. Two 
bearings are press-fitted and removal or replacement should not 
be attempted without proper equipment. The one remaining bearing 
is the eccentric bearing that is used to adjust arm-squareness. 
This bearing is secured by means of a 2-56 Allen-head set screw. 


(c) Loosen the clamp screws slightly. 


(d) Turn the hex-shaped shaft area with an open ended, 3/16 inch 
wrench, 


NOTE 


The bottom bearings are initially adjusted so that a 0.001 - 0.003 
inch shim, placed between the bearing and the guide rail, may be 
slipped. out without causing the bearing to rotate. 


(e) Adjust the outer adjustable eccentric bearings so that when the 
arm is moved to the full extent of its travel, a slight drag should be felt 
by the finger but the bearing should not turn. 


(f) When individual arm squareness has been accomplished, bring 
the arms together and replace the coupling bracket hardware. 


(g) If necessary, adjust the arm coupling screws to maintain 1/10 
inch spacing between the pen points. Re-check arm squareness. 


6-124. ARM STOP SCREW ADJUSTMENT. To adjust the stop screw, perform 
the following: 


a. Move the arm to the extreme right-hand side of the board. 


b. Adjust the screw to permit movement of the arm 1/4 inch to the right of 
the "standby" position. 


c. Move the arm to the extreme left-hand side of the board. 
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d. Adjust the arm stop screw at the top of arm 1A to provide a full plotting 
area width of 14-3/4 inches. 


6-125. BEARING DRAG TEST. The arm bearings are factory adjusted and nor- 
mally will not require readjustment unless the arm has been subjected to shock, 
or work has been performed on the arm. To check the bearings: 
a. Remove the top and bottom covers. (Refer to Section IV.) 
NOTE 
There are three adjustable eccentric bearings at the motor end 
of the arm and one adjustable eccentric bearing at the other end 


of the arm. 


b. Place a finger on one of the outer bearings and apply a slight finger pres- 
sure. 


c. Move the arm the full extent of its travel. A slight drag should be felt by 
the finger but the bearing should not turn. . 


d. Repeat this procedure with the other outer adjustable bearing and the ad- 
justable bearing at the other end of the arm. 


e. Grasp the arm at the ends and apply pressure alternately in various di- 
rections. There should be no apparent play between the arm bearings and the 
rail (play indicates bearing too loose). Should excessive play be found, adjustment 
of the bearings is indicated. (See step b.) The arm drag can also be checked by 
using a spring scale and the following procedures: 
1. Turn the power off and push the arm servo motor damper button in. 
2. Manually release the arm lock system. 


3. Connect the spring scale to the arm. 


4, Pull the arm back and forth across the plotting surface by means of 
the scale. 


5. Once the arm is in motion at a constant velocity in the direction of 
pull, the scale should not register more than two ounces of force. 


NOTE 


This procedure only assures that the bearing tightness is not 
excessive and does not indicate loose bearings. 
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6-126. ZERO POTENTIOMETER RANGE CHECK. The following procedures 
will correctly check the zero potentiometer: 


a. Rotate the X ZERO control (see figure 6-28) from the full CCW to the 
full CW extremities with power ON and the PEN-ARM switch in UP/OPER; the 
arm should rest against the left-hand stop. 


b. Approximately three turns of the control in the CW direction are required 
before the arm moves in the right-hand direction. 


c. The arm moves the length of the board and comes to rest against the 
right-hand stop with approximately three turns in the CW direction remaining on 
the control. 


d. Rotate the Y ZERO control from the full CW position to the full CCW po- 
sition; the pen should rest against the stop at the top of the board (side of the 
board away from the control panel). 


e. Approximately three turns of the control in the CCW direction are re- 
quired before the pen moves toward the bottom of the board (the control panel 
side). The pen reaches the stop at the control panel end of the arm with approx- 
imately three turns in the CCW direction remaining on the control. 


6-127. DRIVE TAPE TENSION CHECK. To check for correct tape tension: 


a. Place the VARIPLOTTER in the "standby" mode (PEN-ARM switch in 
the UP/STBY position) and attach a four pound spring scale to the arm. 


b. Exert a force in the direction of the arm travel and away from the stand- 
by position. 


c. When a sufficient force is applied the drive tape will slip and the arm will 
move. A correct tape tension adjustment requires a force of 2-2 1/4 pounds at 
the instant of slip. 

NOTE 
The pen cable tension is self adjusting and unless subjected to 
abnormal abuse (which would normally break the cable) should 
not require re-adjustment. 


6-128. PEN LIFT OPERATION CHECK. To check for pen lift operation: 


a. Place the PEN-ARM switch in the DN/OPER position. 


b. Check that the pen writes anywhere on the plotting surface. 
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Figure 6-28. 1110 Variplotter Control Panel 
c. Place the PEN-ARM switch in the UP/OPER position. 


d. Check that the pen clears all portions of the plotting surface from 5/64 
to 1/8 of an inch. 


6-129. STANDBY CHECK. To check the variplotter for standby operation: 


a. Place the VARIPLOTTER in the standby position. 


b. Ascertain that the servo motor is not driving against the arm stop (noted 
by rotation of tape drive gear). 


c. There should be 0.005 inch clearance between the arm stop and the arm 
stop screw. Note that there is an arm stop at each end of the arm. 


6-130. ARM FULL SCALE CALIBRATION VOLTS-PER-INCH. Volts-per-inch 
arm calibration is accomplished as follows: 


NOTE 


A plug-in module with calibrated fixed scale factor settings 
known to be accurate should be used. 


a. Install a sheet of paper on the plotting surface and tape a precision steel 
scale at least 10 inches long horizontally along the surface. 


b. Place the IN-CM scale factor switch in the "IN" position. Set the fixed 
scale factor on the 10 VOLTS/INCH scale. 
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c. Adjust the X ZERO control so the pen point is positioned accurately at the 
left end of the scale. (DO NOT READJUST THE ZERO CONTROL UNTIL THE 
PROCEDURE IS COMPLETED.) 


d. Apply an accurate 100 volts (plus or minus 0.01 percent or better) d-c 
input to the plotter. Adjust R6 for a precise deflection of 10 inches. 


6-131. ARM FULL SCALE CALIBRATION, VOLTS-PER-CENTIMETER. Volts- 
per-centimeter arm calibration is accomplished as follows: 


NOTE 


This procedure is similar to that of paragraph 6-131 above ex- 
cept: 


a. A precise centimeter scale is required. 

b. A fixed scale factor setting of 5 volts/centimeter is used. 

c. The CM-IN switch is placed in the CM position. 

d. Resistor R5 is adjusted for a precise 20 centimeter deflection. 
6-132. PEN FULL SCALE CALIBRATION, VOLTS-PER-INCH. The procedure 
for adjusting the volts-per-inch full-scale control on the PEN PARALLAX card 


is identical to that of the arm (step c) except the scale is secured along the Y 
axis. The pen controls correspond by designation to those of the arm system. 


6-133. PEN FULL SCALE CALIBRATION, VOLTS-PER-CENTIMETER, This 
procedure is similar to that for the arm (refer to paragraph 6-131) except that 
the deflection is along the Y axis. The pen controls correspond by designation 
to those of the arm system. 


6-134. ARM MANDREL ADJUSTMENT. Adjust the arm mandrel as follows: 


NOTE 


The adjustment should only be made if the arm mandrel has been 
replaced. 


a. With the arm mandrel in position (secure with the four retaining screws 
so that it will not slip) move the arm over its complete travel. 


b. Note the mandrel overhang (amount of winding beyond the wiper) at each 
end of the board when the arm is against the arm stop. Center the mandrel so 
this overhang is equal at both limits. 
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c. Check the arm stop adjustments; if they must be reset, repeat steps a 
and b. 


6-135. ARM STOP ADJUSTMENT. Adjust the arm stop as follows: 


a. Connect a voltmeter (item 2, table 6-1) set on the 60 vdc scale between 
pins T and E on Jl. 


b. Carefully align a sheet of graph paper on the plotting surface. (Install a 
pen on the arm if necessary.) 


c. With the PEN-ARM switch in the UP/OPER position adjust the ARM 
PARALLAX control so the pen point is 1/16 of an inch to the left of the left-hand 
edge of the graph paper. 


d. Adjust the left arm-stop screw so it just touches the left-hand arm stop 
without causing the servo motor to drive. (This is indicated by an increase in 
voltage on the voltmeter between pin T and E of J1.) 


e. Switch the VARIPLOTTER into STANDBY. Check that the arm servo is 
not driving against the right-hand arm stop. (Check that voltmeter reading has 
not increased.) 


f. Measure the mechanical clearance. There should be a minimum of 
0.005 of an inch between the arm stop and the arm stop screw. 


6-136. ARM DRIVE TAPE TENSION. Adjust the tape tension as follows: 
a. Check the arm drive tape tension (refer to paragraph 6-127). 
b. If the scale reads above 2-1/4 pounds turn the hex head idler pulley 


screw counterclockwise. If the scale reads below two pounds turn the screw 
clockwise. Repeat step a as necessary for proper adjustment. 


6-137. PEN LIFT ADJUSTMENT. If the pen does not write properly or does 
not clear the plotting surface by the required amount, the pen lift solenoid lift- 
er can be adjusted. Raise or lower the lifter as necessary. 

6-138. TRYGON POWER SUPPLIES. 


6-139. SLAVE TRACKING OPERATION, For slave tracking of the power sup- 
plies, perform the following: 


a. Turn all front panel controls fully clockwise. 


b. With both power supplies turned off, make the following connections at 
the rear panel barrier strips. 
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1. Remove the jumper between terminals 6 and 7 on the unit selected to & 
be the master. 


2. Remove the jumper between terminals 1 and 2 on the unit selected to 
be the slave. 


3. Connect terminals 6 and 7 of the master unit to the common point be- 
tween the two loads. 


4. Connect terminals 1 and 2 of the slave unit to the common point be- 
tween the two loads. 


5. Connect terminal 8 of the master unit to terminal 8 of the slave unit. 


c. Set MASTER-SLAVE switch on rear panel of the negative supply to MAS- 
TER. 


d. Set MASTER-SLAVE switch on rear panel of the positive supply to 
SLAVE. 


e. Apply power to both units simultaneously, through external master control 
switch. 


f. Set VOLTAGE-ADJUST control on the master unit to the desired output @ 
voltage. 


g. Adjust VOLTAGE VERNIER control on the slave unit until the slave out- 
put voltage is equal to that of the master output voltage. 


h. Connect the loads as follows: 


1. Connect the negative side of one load to terminals 1 and 2 of the 
master unit. 


2. Connect the positive side of the load to terminals 6 and 7 of the slave 
unit. 


i. The units will track over a range of 5 to 160 volts dc depending on the 
model being tested. 


6-140. INTERLOCK INSTRUCTIONS. To interlock the operation of the power 
supplies: 


a. Ifa malfunction of the slave unit causes that unit to become inoperative 
during tracking operations, the master unit will continue to function independently, 
unless the following interlock connections are made: & 


1. Connect a jumper between terminals 9 and 11 of the master unit. 


6-58. 


SM6A-41-1-1 


2. Connect a jumper between terminal 9 of the master unit and terminal 
9 of the slave unit. 


b. Rotate INTERLOCK control on the rear panel of the slave unit fully 
counterclockwise. 


c. Connect a resistive dummy load across the output of the slave unit. 


d. Rotate the CURRENT ADJUST control of the slave unit counterclockwise, 
until output voltage of slave unit has decreased by three volts. 


e. Slowly rotate slave unit INTERLOCK control clockwise until the master 
unit output voltage begins to decrease. 


f. Return slave unit CURRENT ADJUST control to its fully clockwise po- 
sition. 


g. Ifa different output voltage is desired than that previously adjusted for, 
as outlined in the tracking instructions, it will be necessary to readjust the in- 
terlock settings as well. 


6-141. OVERVOLTAGE. If an overvoltage condition exists: 


a. If either the slave or master supply experiences an overvoltage condition, 
exceeding 110 percent of the output voltage value, both supplies will automatically 
shut off. 


b. Set master a-c input power switch controlling a-c power to both the 
master and slave units to its OFF position, and troubleshoot the units as out- 
lined in section III. 


c. When the source of trouble has been located and corrected, replace any 
open fuses, and return the master a-c input power switch to its ON position. 


6-142. LOADS AND INTERCONNECTIONS. To connect loads and/or inter- 
connections: 


a. Disconnect all loads and interconnections. 


b. Connect a resistive load across the output terminals, and operate the 
unit to determine whether the fault lies within the unit or externally. Observe 
that shorting links are in place across terminals 1 and 2, 3 and 4, and 6 and 7; 
and that all connections are tightly made. Observe that MASTER-SLAVE switch 
is set to "MASTER". 


6-143. INITIAL SETTINGS. Using a 20,000 ohms per volt voltmeter or oscillo- 
scope (items 1 or 2, table 6-1) check the voltages. Refer to table 3-9. Set 
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VOLTAGE ADJUST and VOLTAGE VERNIER controls fully clockwise. Any read- 
ing which is grossly incorrect indicates that the stage being tested or the one 
immediately preceding it, is defective. Proper polarity to be observed when 
testing can be easily obtained from the schematic diagram. 


6-144, ANALOG TO DIGITAL CONVERTER, 

6-145. The A/D converter is a solid state device combining high input impedance, 
speed, and accuracy. This converter is a successive approximation feedback 
voltage encoder with built-in narrow aperture sample-and-hold. It operates in 
sign-and-absolute-value, straight binary format at a decision speed of one micro- 
second per bit. Total conversion time is 16.5 microseconds. The converter in- 
cludes (in addition to the narrow aperture sample-and-hold) a regulated d-c 
power supply, a precision reference voltage supply, and an internal delay line 
clock generator. 

6-146. An illustration of instrument timing signals is included in figure 6-29. 
The waveforms shown are for relative timing only and do not necessarily corre- 
spond to the voltage levels or widths in each particular instrument. The timing 
diagram (figure 6-29), the waveforms accompanying the card descriptions 


(tables 1-80 through 1-84), and the logic diagram (figure 8-203) may be used to 
determine the correct operation of the instrument. 


6-147. To calibrate the converter, proceed as follows: 
a. Calibration Check. 
1. Apply the precision voltage source as input. 


(a) Input voltage should be slightly less than plus and minus full 
scale for each range. 


2. Observe the instrument display reading. 
(a) The instrument is out of calibration if 
r-s avVfg+1/21 
Where: r_ = display reading 
S =precision source setting 
a = instrument accuracy 
Veg = full scale voltage 


1 = least significant bit 
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Figure 6-29. A/D Converter Timing Diagram 
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NOTE 
A conversion rate of approximately 1000 per second is recom- 
mended since the display is more readable. 
b. D-C Power Supply Adjustments. 


1. The adjustable potentiometers are accessible after removing the in- 
strument top. Refer to table 6-6 for the potentiometer number and location. 


2. The buses for voltage measurements are accessible after removing 
the bottom cover. Refer to table 6-6 for the bus location and voltages. 


Table 6-6. D-C Power Supply Adjustments 


Potentiometer 
Voltage Bus Location Potentiometer Location Comments 


+18 +0.2 J110 A9-K R14 PC183731 

-18 +0.2 J111 B18-V R30 PC183731 

-6.5 +0.1 J112 B17-U R40 PC183732 

+180 +10.0 J125 pin 25 R57 PC183732 Used only with 
Decimal Display 

+100 420.0 J125 pin 25 Used only with 
Binary and BCD 
Displays 


+20 +0.1 J109 A10-L PC183730 
-20+0.1 © J109 B16-T PC183730 


c. Precision Reference Adjustments. 


1. The test points along with the adjustable potentiometers are located 
on the reference card, 


2. Note that the negative supply is referenced from the positive source. 
3. Thus, ALWAYS adjust the positive supply first. 


4. See figure 8-207, and refer to table 6-7. 
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@ Table 6-7. Precision Reference Adjustments 


Potentiometer ** Voltage Test Point 


Coarse adjustment R6 * Coarse adjustment TP3 
+ ref, adjustment R7 +4,0955 +0.0002 TP3 
- ref. adjustment R47 -4,0965 +0.0002 TP2 


* Not normally required in field service. 
** WARNING: Always adjust positive supply first. 


d. Input Amplifier Offset Adjustment. 
1. See figure 8-204, analog card schematic. 


2. Adjust R13 for a single ended instrument so the output from the input 


amplifier is the same value as the input. In other words, the amplifier offset 
is 0 volts. 


3. Calibration is as follows: 
@ (a) Ground test point 8 (TP8) 


(b) Using the one to one probe, connect the oscilloscope to test point 
6 (TP6). 


(c) Adjust R13 until the voltage at TP6 (with TP8 grounded) is equal 
to 040.050 volts. 


NOTE 


For a differential unit, to adjust the low input amplifier, ground 
test point 7 (TP7) and read at test point 5(TP5) while adjusting 
R58. 

e. Comparator Zero Adjustment. 


1. See figure 8-204, analog card schematic. 


2. The d-c level at the input to comparator No. 2 (Q32) is controlled by 
potentiometer R118. 


3. The adjustment must be such that an input of zero volts produces a 
é display reading of zero with the sign bit alternating between plus and minus. 
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4. Replace the bottom cover. 

5. Set the multiplier switch to the middle range (e.g., X})- 

6. Set the pulse generator to approximately 1000 conversions per second. 

7. Ground the converter inputs. 

8. Adjust R118 until the plus and minus lamps glow with equal brilliance. 
f. Amplifier Gain Adjustment - Single-ended Input. 


1. The gain of the input amplifier is determined by precision feedback 
resistors. See figure 8-204. 


2. The calibration procedures are as follows: 
NOTE 


Table 6-8 shows the feedback resistors selected by Kj and Ko 
to obtain the three multipliers. 


(a) See figure 8-204, and refer to table 6-8 


Table 6-8. Amplifier Gain Adjust, Single-ended Input 


Input 
Resistor Multiplier Feedback Resistor 


R17 LO R33 (TRIM R35) 
R17 MED R36 (TRIM R38) 
R17 HI R39 (TRIM R41) 


(b) Set the multiplier to the HI position. 
(c) Set the conversion rate to approximately 1000 per second. 


(d) Apply a precision voltage equal to one bit below negative full scale 
to the analog input. 


(e) Adjust R41 to obtain the proper display. 
(f) Set the multiplier to the MED position. 


(g) Repeat steps c and d. 
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(h) Adjust R38 to obtain the proper display. 


(i) Set the multipler to the LO position. 
(j) Repeat steps c and d. 
(k) Adjust R35 to obtain the proper display. 
(1) Reverse the polarity of the input signal. 
(m) Recheck each multiplier position. 
NOTE 


For maximum possible accuracy follow the procedures as out- 
lined through step k. 


(n) Set input at one bit negative full scale with multipler set to MED 
position. 


(0) Reverse the polarity of input keeping the exact same magnitude 
of input voltage. 


(p) Adjust negative reference with R41 until exactly the same voltage 
is indicated by lamps as was indicated in step e. 


g. Converter Timing. The timing diagram (see figure 6-29) is included as 
an aid in determining the correct operation and/or adjusting the converter. 


6-148. FREQUENCY CONVERTER, 400 CPS. 


6-149. The converter provides 115-volt, 3-phase, 400-cycle electrical power for 
the data storage equipment and telemetry subsystems. 


6-150. To adjust the voltage of the converter: 
NOTE 


The input/output terminal is located on the front of the unit as 
shown in figure 6-30. 


a. Connect an a-c voltmeter (item 8, table 6-1) to terminals NEUT and PH A 
(phase A). 


b. Adjust the top variable resistor (R20), located at the top of the voltage 
regulator assembly for phase A (see figure 6-31), to 115 volts. 
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IIS VOLTS 50/60 CPS 


PHC BSM6.30 


TS2 TSI 
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VOLTAGE 
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Figure 6-31. Inverter Assembly (Top View) 
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c. Repeat steps a and b for phase B and phase C by adjusting the appropriate 
variable resistor on the voltage regulator assigned to phase being adjusted. 


6-151. ANALOG FAULT MODULES. 


6-152. Twenty analog fault modules (numbered 29A5A2A1 through A20), are mount- 
ed on 29A5A2 behind the analog malfunction control panel 29A5A1. Each module 
operates with an associated set of controls that allows a selected data line to be 
faulted. Table 6-9 lists the calibration and adjustment procedures to be per- 
formed on a module after installation of a new or recently repaired unit. Figure 
8-267 in Section VIII includes a schematic of 29A5A2. The procedure is performed 
by utilizing a differential voltmeter (item 3, table 6-1). 


6-153. MULTIPLEXER. 


6-154. The multiplexer is designed to require only plug-in module maintenance 
which is described in Section V. The timing diagram, figure 6-32 may be used 
in conjunction with the waveforms given for the individual cards in Section I, 
tables 1-80 through 1-84, and the maintenance logic diagram (figure 8-217) to 
determine the correct operation of the instrument. 


6-155. DIGITAL-TO-RESOLVER CONVERTER. 


6-156. Each DRC is provided with two line-balancing potentiometers, marked 
R1 and R2, mounted just below the output terminal board on the rear of the 
assembly. These potentiometers are used to balance the cable impedances in 
the sine and cosine outputs of the DRC. The fineness of adjustment is a function 
of two variables: (1) the length of cable between the DRC cabinet and the display 


serviced by the DRC, and (2) the degree of accuracy required in the display 
itself. 


6-157. AMS INSTRUMENT CALIBRATION. 


6-158. Most instruments in the SCM and on the IOS can be calibrated through the 
AMS diagnostic program for the related hardware. The diagnostic program pro- 
vides a known voltage to the potentiometer which is in series with but external to 
the instrument in question. The potentiometer is adjusted, and hence the instru- 
ment is calibrated. This calibration can be repeated as often as desired by run- 
ning the diagnostic program. If the voltage supplied by the diagnostic is in ques- 


tion, it can be checked by using a precision voltmeter at the adjustment potentio- 
meter. 


6-159. The group of instruments in the cabin and suit air supply system that have 
associated sensors or transducers which have to be checked and calibrated at a 
six month interval are listed in table 6-10. These gages and sensing units must 
be calibrated by applying a pressure of known value. If the gage does not agree 
with the known pressure value, adjustment may be made on the face of the gage. 


6-67 


‘89-9 


Table 6-9. Analog Fault Modules (29A5A2A1 through A20) 


Test Instructions Normal Indication 


Balance adjustment for On analog malfunction control MAN lamp lights. 
AR1 (SP-656). Analog fault panel 29A5A1, set the asso- 
module 29A5A2A1-A20. ciated INSERTION MODE switch 

to MAN. 


Set the associated FAULT MODE 
switch on 29A5A1 to X.001. 


Set the associated RATE/ 
LEVEL control on 29A5A1 to 0. 


Jumper the center tap of the 
associated RATE/LEVEL control 
to SIG GRD on the fault module 
to be adjusted. 


Connect the differential voltmeter 
between DRIFT and SIG GRD on 
the module to be adjusted. 


Push the associated COMP-MAN- MAN FAULT lamp 
FAULT pushbutton. lights. 


Adjust OF FSET potentiometer 
R6 on the module being tested 
for a null indication of the 
differential voltmeter (0.01 
scale). 
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Table 6-9. Analog Fault Modules (29A5A2A1 through A20) (Cont) 


Balance adjustment for 
AR2 (P65A). Analog Fault 
Module 29A5A2A1-A20. 


Instructions Normal Indication 


By pushing COMP-MAN-FAULT, FAULT lamp extin- 
remove and reinsert a fault after guishes and lights 
each adjustment of R6, monitoring with each removal 
voltmeter for 1 minute after each and reinsertion of the 
insertion. fault; the differential 
voltmeter indicates 
a null. 


Remove the fault by pushing FAULT lamp extin- 
COMP-MAN-FAULT pushbutton. guishes. 


Remove connection made in 
steps 4 and 5. 


Repezt steps 1 through 3. 


Repeat steps 1 through 
3. 


Jumper IN to SIG GRD on the 
module. 


Jumper DRIFT to SIG GRD on 
the module. 


Connect the differential voltmeter 
between OUT and SIG GRD. 


Push the associated COMP-MAN- FAULT lamp lights. 
FAULT pushbutton. 
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Instructions 


Adjust the OF FSET potentiometer 


(top of AR2) for a null indication 
on the differential voltmeter (0.01 
scale). 


By pushing COM-MAN-FAULT, 
remove and reinsert a fault after 
each adjustment of the OF FSET 
potentiometer, monitoring the 
differential voltmeter for 1 min- 
ute after each insertion. 


Remove the fault by pushing 
COMP-MAN-FAULT pushbutton. 


Remove connections made in 
steps 12 through 14. 


Return INSERTION MODE to 
NORM. | 


Table 6-9. Analog Fault Modules (29A45A2A1 through A20) (Cont) 


Normal Indication 


FAULT lamp extin- 
guishes and lights 
with each removal 
and reinsertion of 

the fault; the differen- 
tial voltmeter indi- 
cates a null. 


FAULT lamp extin- 
guishes. 


MAN lamp extin- 
guishes. 
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Figure 6-32. Multiplexer Timing Diagram 
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If the sensing unit is in error, it can be adjusted to read the known pressure é 
value. In all cases a reading must be made at the low, middle, and high points of 
the gage and sensing unit. 


Table 6-10. Cabin and Suit Air Supply Meters 


Gage Location of Sensor 


Primary Pressure At the regulator 
Flow Meter At 10 psi level in air line 
Suit Inlet Pressure At the regulator 
Suit Outlet Pressure At the regulator 
Differential Pressure At the regulator 
Pilot Regulator Pressure At the regulator 


6-160. In addition to the indicators listed in table 6-10, there are temperature, 
pressure, and humidity sensors with indicators located in the IOS and SCM. To 
adjust and calibrate these indicators, the following procedure is recommended: 


a. Suit Flow No. 1. 


1. Disconnect the tubing to transducers R1 and R2 on panel 1A153 in 
the SCM. 


2. Connect a precision, variable air pressure source to transducer Rl 
on 1A153 and adjust for a pressure of 4.59 psi. Do not apply a pressure to 
R2. 


3. Check SUIT AIRFLOW No. 1 meter M9 on IOS panel 14A2 for an in- 
dication of 14 cfm. 


4, If meter does not indicate 14 cfm, adjust potentiometer R1 on 
35A1A1A23 for the proper indication. 


b. Suit Flow No. 2. 


1. Disconnect the tubing to transducers R3 and R4 on panel 1A153 in the 
SCM. 


2. Connect a precision, variable air pressure source to transducer R3 @ 
on 1A153 and adjust for a pressure of 4.59 psi. Do not apply a pressure to 
R4, 
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€ 3. Check SUIT AIRFLOW No. 2 meter M3 on IOS panel 14A2 for an in- 
j dication of 14 cfm. 


4, If meter does not indicate 14 cfm, adjust potentiometer R3 on 
35A1A1A23 for the proper indication. 


c. Suit Flow No. 3. 


1. Disconnect the tubing to transducers R5 and R6 on panel 1A153 in the 
SCM. 


2. Connect a precision, variable air pressure source to transducer R5 
on 1A153 and adjust for a pressure of 4.59 psi. Do not apply a pressure to 
R6. 


3. Check SUIT AIRFLOW No. 3 meter M7 on IOS panel 14A2 for an in- 
dication of 14 cfm. 


4, If meter does not indicate 14 cfm, adjust potentiometer R5 on 
35A1A1A23 for the proper indication. 


d. Suit Flow No. 4. 


& 1, AIRFLOW No. 4 meter M6 on IOS panel 14A2 is inoperative and re- 
quires no calibration. 


e. Suit Pressure. 
1. Disconnect the tubing to transducer R3 on panel 1A162 in the SCM. 


2. Connect a precision, variable air pressure source to the transducer 
and adjust for a pressure of 3 psi. 


3. Check SUIT PRESSURE meter M5 on IOS panel 14A2 for an indication 
of 3 psi. 


4. If meter does not indicate 3 psi, adjust potentiometer R9 on 
35A1A1A23 for proper indication. 


f. Suit Inlet Temperature. 


1. Expose temperature probe R7 on the suit temperature transducer in 
the SCM to a temperature standard. 


2. Check SUIT INLET TEMP meter M2 on panel 1A162 in the SCM for an 
e ' indication of the temperature created by the temperature standard. 


3. If meter does not show correct indication, adjust potentiometer R9 on 
panel 1A162 for proper indication. 
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g. Cabin Outlet Temperature. 


1. Expose temperature probe R4 on the cabin temperature transducer in 
the SCM to a temperature standard. 


2. Check CABIN OUTLET TEMP meter M1 on panel 1A162 in the SCM 
for an indication of the temperature created by the temperature standard. 


3. If meter does not show correct temperature, adjust potentiometer R15 
on panel 1A162 for proper indication. 


h. Suit Temperature. 


1. Expose temperature probe R8 on the suit temperature transducer in 
the SCM to a temperature standard. 


2. Check SUIT TEMP meter Mé4 on IOS panel 14A2 for an indication of the 
temperature created by the temperature standard. 


3. If the meter does not show correct temperature, adjust potentiometer 
R10 on panel 14A2 for proper indication. 


i. Command Module Temperature. 


1. Expose temperature probe R5 on the cabin temperature transducer in 
the SCM to a temperatue standard. 


2. Check COMMAND MODULE TEMP meter M$ on IOS panel 14A2 for an 
indication of the temperature created by the temperature standard. 


3. If the meter does not show correct temperature, adjust potentiometer 
R11 on panel 14A2 for the proper indication. 


6-161. There are 2 overheat sensors in each of 41 cabinets and these require 
checking and adjusting every 6 months. To check and adjust these units, the fol- 
lowing procedure is recommended: 


a. Apply a temperature source of 94 to 96 degrees Fahrenheit to the sensor. 


b. If OVERHEAT warning light illuminates, adjust potentiometer until the 
light extinguishes. 


c. If OVERHEAT warning light does not illuminate, adjust potentiometer until 
light illuminates and then "back-off"' potentiometer until light extinguishes. 


6-162. The following table contains a list of the meters used on the AMS with the 
scale readings versus the microampere readings. These readings may be used 
when performing a calibration check on the meters in question. 
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Table 6-11. Meter Calibration Check 


LEFT HAND SIDE RIGHT HAND SIDE 


METERS Scale Input A Scale Input A 
Point +4 A Point +4 =A 


WESTON Model 838 Type 123-A 0 0 
29 29 

59 59 

84 84 

158 

200 


WESTON Model 1822 Type 132 


WESTON Model 1822 Type 133 


WESTON Model 838 Type 134 


WESTON Model 838 Type 135 


WESTON Model 838 Type 136 
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Table 6-11. Meter Calibration Check (Cont) 


METERS 


WESTON Model 1824 Type 138 


WESTON Model 838 Type 139 


WESTON Model 1824 Type 140 


LEFT HAND SIDE RIGHT HAND SIDE 


Scale Input A Scale Input A 
Point +4 A Point +4 +A 


0 ° 0 
50 : 40 
100 

140 
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SECTION VII 
PERIODIC INSPECTION AND SERVICE 
7-1. GENERAL. 


7-2. This section sets forth the necessary periodic inspection, service, 
and/or lubrication to maintain the units in satisfactory operating conditions. 
Table 7-1 is arranged to be used as an aid in planning preventive maintenance 
schedules and contains the unit or subassembly name, the necessary inspection 
requirements, the necessary servicing materials needed, and any required 
lubrication. The inspection requirements are subdivided into daily, weekly, 
monthly, biannually, and yearly inspection criteria, 


7-3. ACCELERATED INSPECTION AND/OR SERVICE CONDITIONS. 


7-4. Under normal operating conditions, the majority of the AMS units do not 
require any additional maintenance outside of those listed in table 7-1 with the 
exception of the urine collection bottle. The urine collection bottle should be 
checked twice daily and emptied if necessary. However, whenever the 

simulator is operated beyond the monthly inspection requirements without 
performing preventive maintenance, the "yearly inspection" should be performed. 
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Unit Name and 


Model Number 


Air Conditioner 
C-212 


Analog-Digital 
Converter 
Series 846 


Barometric 
Altitude 
Servo 


Bell and Gosset 
Air Compressor 


Daily 


Inspection 


N/A 


Weekly 


Inspection 


1. Filters 

2. Air Inlets 
3. Discharge 
Openings 

4. Panel 
Security 

5. Check 
Compressor 
Oil Level 


Check intake 
filter for 
cleanliness. 
If cleaning 

is required, 
refer to para- 
graph 5-12. 


Table 7-1. Periodic Inspection Schedule 


Monthly 


Inspection 


1. Perform 
weekly 
inspection 

2, Evaporator 
coil 

3. Condensor 
coil 

4. Circulating 
fan 

5. Condensor 
fan 

6. Drain line 
7. Electrical 
contact 

points 

8. Broken and 
frayed wire 

9. Loose elec- 
trical connec- 
tions 

10. Sight glass 


Perform 
calibration 
check 


N/A 


Check water 
level in after- 
cooler 
chamber 


Semiannual 
Inspection 


Yearly 


Inspection 


1. Perform 
weekly and 
monthly in- 
spection 

2. All shaft 
bearings 

3. Worn 
electrical parts 
4. Clean duct 
work 


Check servo 


N/A 


Servicing 
Material 


Add R-12 
refrigerant 
when over- 
sight glass 
appears 
milky. 


Lubrication & MIL 
Spec. No. 


All motors and generators 
are permanently lubricated 
and sealed. 

Socony DTE light oil 
MIL-L-2104B 
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Unit Name and 
Model Number 


Bell Screw 

Jack Assemblies 
(See horizontal 
and vertical) 


Data Storage 
Equipment 


Electronics 
Cabinets 


Horizontal and 
Vertical Drive 
System (see 
Bell Screwjack 
assemblies) 


Daily 


Inspection 


N/A 


1. Check 

for: 

a. frayed 
wiring 

b. loose 
connections 

c. overvoltage 
conditions 

d. undervoltage 
conditions 

e. blown fuses 
f. dirty connec- 
tions 

g. deterioration 
h. overheating 


N/A 


Weekly 
Inspection 


N/A 


1. Visual 
check for 
obvious 
damage 
2. Clean 
record/ 
reproduce 
heads 


N/A 


1. Perform 
Visual check 


Table 7-1. Periodic Inspection Schedule (Cont) 


Monthly Semiannual 
Inspection Inspection 


Grease all 
fittings 


Operate 
recorder 
for 30 minutes 


1. Check and 
filters refer adjust over- 
to paragraph heat sensors. 
5-14. Refer to para- 
2. Clean all graph 6-160. 
cabinets using 

an approved 

vacuum cleaner 


1. Clean all 


1. Check limit 
switch opera- 
tion 

2. Check frame 
safety device for 
proper operation 
3. Lubricate 
chains 


Yearly 
Inspection 


N/A 


1. Grease all 
cabinet wheels 
before moving 


Lubrication & MIL 
Spec. No. 


Servicing 
Material 


N/A Texaco regal Starfak 2 
VV-G-632 


Denatured N/A 
alcohol 


Texaco Regal Starfak 2 


VV -G-632 


1. Mobil 3 in one oil, 
VV-L-820B 


T-T-T?-V9OWS 


b-L 


Unit Name and 
Model Number 


Hoist 
Differential 
Speed Reducer 


Instructor 
Operator 
Station 


Mork 200 
Recoreer 
RF1783-40,-41 


Smoke System 


Daily 
Inspection 


N/A 


1. Check for: 

a. frayed 
wiring 

b. loose 
connections 

c. overvoltage 
conditions 

d, undervoltage 
conditions 

e. blown fuses 
{. dirty 
connections 

g. deterioration 
h. overheating 


1. Perform 
calibration check 
2. Center chart 
3. Check 
cartridge 

4. Check pen 
position 


Weekly 
Inspection 


1. Check oil 
level 


1. Clean control 
console 

2. Clean CCTV 
monitor screens 


1, Perform 
daily inspection 
2. Check pen 
pressure 

3. Adjust chart 
paper tension 
4. Check pen 
skew 


1. Perform 
visual check 
2. Check fluid 
tank for 
fullness 


Table 7-1. Periodic Inspection Schedule (Cont) 


Monthly 


Inspection 


1. Change oil 


2. Grease, reducer 


housing 


1. Clean all 
filters, refer 

to paragraph 
5-14. 

2. Clean all 
cabinets using an 
approved vaccum 
cleaner 


1. Perform daily 
and weekly 
inspection 

2. Replace ink 
cartridge 

3. Perform 
external adjust- 
ment (Refer to 
Section VI, para- 
graph 6-98.) 

4. Loose cable 
connections 


1. Check smoke 
direction valves 
for proper 
operation 


meters, refer 
to paragraph 


Yearly 


Inspection 


N/A 


1. Clean blower 
motor 

2. Change blower 
brushes 


Servicing 


Material 


N/A 


Lubrication & MIL 
Spec. No. 


1. Mobil Compound BB 


VV-O-551 


2. Mobilux grease No, 2 


MIL-G-22615 
N/A 


T-1-TP-VONS 


G-L 


Unit Name and 
Mocel Number 


Static Frequency 


Converter 


Pt. No.-24200-100 


Suit Pressure 
System 


Tape Recorder 
MD 2 & DR-2 


Daily 


Inspection 


1. Clear 
air supply 


1. Clean head 
surfaces, tape- 
guides. and cap- 
stan using a 
clean, dry lint 
free cloth 


Weekly 


Inspection 


N/A 


1. Perform 
visual check 

2. Check water 
collector (back 
of panel 1A160) 
for water 
accumulation, 
empty if 
necessary 


1. Clean heads, 
tape guides, and 
capstan using an 
approved cleaning 
solvent 


Table 7-1. Periodic Inspection Schedule (Cont) 


Monthly 


Inspection 


1. Dust the 
unit 

2. Clean 
printed 
circuit board 
contacts and 
heat sinks 

3. Oil motor 


1. Check system 
hoses and tubing 
for leaks 

2. Check system 
pressure valves 
for proper opera- 
tion 


Semiannual Yearly Servicing 


Inspection Inspection 


N/A N/A 


1. Check 
pressure gages 
for accuracy 
using a dead 
weight tester 
or equiva- 
lent, 


1, Replace 1. Grain 
motor alcohol 


bearing for cleaning 


2. Replace 
capstan 
bearing 

3. Replace 
drive 
belts 

4. Replace 
heads 

5. Replace 
motors if 
bearings 
have flat 
spots 


Material 


Lubrication & MIL 
Spec. No. 


Light machine oil 
VV-L-820B 


No lubrication on 
motors. 


T-T-TP-VOWNS 


9-1 


Unit Name anc 


Model Number 


Telemetry 
Console 


Temperature 
Controlled 
Amplifier 


Trygon Power 
Supplies 


Variplotter 
205T 


Daily Weekly 


Inspection Inspection 


1. Check 1. Clean 
for: control 
a. frayed console 
wiring 

b. loose 

connections 

c. overvoltage 

conditions 

d. undervoltage 
conditions 

e. blown 

fuses 

f. dirty 

connections 

g. deterioration 

h. overheating 


N/A 


Visual 
inspection 


1. Clean 
pen-inkwell 
assemblies 
using warm 
water 


Table 7-1. Periodic Inspection Schedule (Cont) 


Monthly Semiannual Yearly 
Inspection Inspection Inspection 


1. Clean all N/A 
filters, refer 

to paragraph 

5-14, 

2. Clean all 

cabinets using 

an approved 

vacuum 

cleaner 


Alignment 
and balance 


1. Check and 
adjust 
voltages with 
a 20,000 ohm 
per volt 
voltmeter 


1. Clean 
carriage rails 
and arm 
assemblies 

2. Clean 
cooling fan 
blades using 
an approved 
solvent 


Servicing 
Material 


N/A 


Lubrication & MIL 
Spec. No. 


N/A 


T-I-T?-VOWS 


L-L 


Unit Name and 


Model Number 


Variplotter 
205T (Cont) 


Variplotter 
Model 1110 


Daily 


Inspection 


1, Graph 
paper supply 
2. Ink supply 


Weekly 


Inspection 


1, Perform 
daily inspec- 
tion 

2. Clean pen 
3. Clean 
mandrels 

4. Visual 
inspection 


Table 7-1. Periodic Inspection Schedule (Cont) 


Monthly 
Inspection 


3. Clean 
pen-inkwell 
assemblies 
4. Check 
and adjust: 
a. Servo 
amplifiers 
b. Power 
supplies 
c. Arm 
squareness 
d. Mandrel 
adjustment 
e. Limit 
switch 
adjustments 
f. Pen limit 
switch adjust- 
ment 
g. Arm 
friction 
h. Signal input 
connection 
i. Bearing 
drag 
j. Zero 
potentiometer 
k. Drive tape 
tension 


1. Perform 
daily and 
weekly inspec- 
tion 


2. Clean cooling 
fan blades using 


an approved 
solvent. 


Semiannual Yearly 
Inspection Inspection 


1. Clean vacuum 
system fan im- 
pellars 

2. Replace 
batteries used 
for reference 
voltage 


Servicing Lubrication & MIL 


Material Spec. No. 


N/A 


T-T-T?-VOWNS 


8-L 


Unit Name and 
Model Number 


Variplotter 
Model 1110 (Cont) 


Table 7-1. Periodic Inspection Schedule (Cont) 


Monthly Semiannual Yearly 
Inspection Inspection Inspection 


3. Adjust: 

a. Signal 
input 
connection 

b. Amplifier 
gain 

c. Power 
supplies 

d. Mandrels 
e. Limit 
switches 

f. Arm 
friction 

4. Perform: 
a. Bearing 
drag test 

b. Arm 
squareness 
c. Zero 
potentiometer 
check 

d. Drive tape 
tension check 
e. Pen lift 
operation 
check 

f. Standby 
check 

g. Accessory 
jacks check 
h. Arm stop 
screw 
adjustment 
i. Arm 
coincidence 
adjustment 


Servicing 


Material 


Lubrication & MIL 
Spec. No. 


T-T-T?P-VOWS 


6-L 


Table 7-1. Periodic Inspection Schedule (Cont) 


Unit Name and 
Model Number 


Variplotter 
Vacuum Pump 
99.518 


Vertical Drive 
Reductor 


Waste 
Management 
System 

MR- 1269 


Daily 
Inspection 


N/A 


N/A 


1. Check urine 
storage twice 
daily for full- 
ness, empty 

if necessary. 
2. Check and 
clean if neces- 
sary the solid 
waste deposi- 
tory. 


Weekly 
Inspection 


1. Clean oil 
absorber 

2. Add 3/4 
ounce of SAE 
10 oil to siphon 
oiler 

3. Visual 
check 


N/A 


1. Clean and 
disinfect the 
urine collector 


2. Perform daily 


inspection 


Monthly 


Inspection 


j. Pen 
coincidence 
adjustment 
k. Arm 

full scale 
calibration 
1. Pen scale 
factor cali- 
bration 


1. Flush 
vaccum pump 
assembly 
with kerosene 
2. Check ad- 
justment of 
vacuum 


i. Drain and 
flush housing 
2. Clean 
magnetic 
drain plugs 
3. Lubricate 
worm and 
gear shaft 
bear ings 


1. Flush urine 
system 

2. Periorm 
daily and 
weekly 


Yearly 
Inspection 


N/A 


N/A 


1. Clean 
liquid 
circuit 

2. Perform 
daily, weekly 
and monthly 
inspection 


Servicing 
Material 


N/A 


i. Disinfectant 
trisnitro and 
sodium bisul- 
fite; applied 
after every 
mission 

2. Carbon tetra- 
chloride 


Lubrication & MIL 
Spec. No. 


Socony D.T.E. light 
oil or pure mineral 
oil having a viscosity 
of SAE 10 in the 
siphon ciler VV-D-611 
or MIL-L-2105B 


1. Mobile 600W cylinder 
oil, MIL-L-15018B 
2. Mobile DTE oil extra 
heavy MIL-L-21048 


T-I-TP-VONS 


OT-L 


Unit Name and Dally 
Model Number 


Inspection 


Water System N/A 


Wright Electric 
Hoist 


3-C Power Visual 
Supplies inspection 


Visual 
inspection 


Weekly 
Inspection 


1. Perform 
visual check 
2. Check fluid 
tank for full- 
ness 


1, Inspect 
hoisting 
cable for 
fraying 

2. Check all 
wiring for 
loose connec- 
tions 


Table 7-1. Periodic Inspection Schedule (Cont) 


Monthly 
Inspection 


1. Check 
system for 
leaks 


1. Check 
limit switches 
2. Change 
lubricant 

3. Clean motor 
and lubricate 
4. Clean gear 
housing 

5. Lubricate 
hoisting cable 
6. Lubricate 
trolley wheel 
bearings 

7. Lubricate 
load block 
bearings 


1. Check and 
adjust voltages 
with a 20,000 
ohm per volt 
voltmeter 

2. Clean as 
required 


Grease 
wheels on 
base unit 


Yearly Servicing Lubrication & MIL 
Inspection Material Spec. No. 


1. Check N/A N/A 
pressure 

gages for 

accuracy 

using a dead 

weight tester 

or equivalent 


1. Inspect 1. Mobil SAE 50 non- 
brake shoes corrosive oil or AGMA 
#4 heavy oil MIL-L- 
17331D 
2. Texaco Regal Starfak 
2 grease VV-G-632 
3. Precision bearing 
grease MIL-G-23549A 
4, Anti-friction bearing 
grease MIL-G-25760A 
5. Mobil compound BB 
Oil VV-O-551 


Calibrate Texaco Regal Starfak 2 
Meters, VV -G-632 

Sensors, & 

Indicators 

(Refer to 

paragraph 

6-156.) 


T-T-TP-V9NS 


